Studies of Certain Metabolites in Relation to Growth and Reproduction in Dysdercus cingulatus F. (Hemiptera : Pyrrhocoridae) by Sifat, Shamim
STUDIES OF CERTAIN METABOLITES IN RELATION 
TO GROWTH AND 
REPRODUCTION IN \:^^SbLKC\}S CINGULATUS F. 
(HEMIPTERA : PYRRHOCORIDAE) 
ABSTRACT 
THESIS SUBMITTED FOR THE DEGREE 
OF 




S H A M I M S I F A T 
I ^ tH 06iII0Q«i| Department of Zoology 




a#tmlOiu^t o2 tlio ojEO^alffi. Sa -^slc^ao iximmtot tatlicacfj tiio 
tiatal^Xi:3i o*j omh oi? tliooo ai'ocft'caooo too tmm dtwcSod Sa msMttua 
t i m of t33ko tfjtel. |?Tototoo C^ jc^ Ot soCuoto:; m^jim i^s^}} (md £ t^© 
(TM-) ta til.® %I.U'lo to -^  oi tlio a:/r3>*i5 C4tlTi mul SIh .laotas*) a;i6 tlio 
ii'.ltltsf <lwth »:s9s) ia T^'Uitt'cm to 4%30t nooXttej t-U6 royjotostluu 
ttm iwiJtatoa aiii! tho »9i|ti0la»? awjiro lii tlis cmtri09 l&m iQ.m ^mi 
aoyijol-jyapit^ '3«ftat»3J.a®t tli@a?©ro2f0t tha olriri#io iu th^ o«»ei«t3Eatiaa 
of total 3a9*icla/t awifii»a i?tf th® Do«l^  as %«XI aa in the miasl©® oi* 
J* t)^^.«alt*tiia hiivse twua »9ll«3iu caia to l.*(lleiit9 tlm c&imxm® ia th«i 
^ho rota m J . Qi^ .-;tili4tia,.^  sXso eoaiiJjpe tdtl> t'lom osf 
:iiiii,fim^a ,Miatw|t^,ml^ (iTosaiot fim ma tm^$ ..Mmj^M, 
11V1) on- h'Ml%-^2Pm^ ms-^WiP^ C :at^io^u tail -^\Jm^i^t B?4K 
Q'2 th) ic^QO'L\too a-j ovlCsat ":>;/' Qio QII^I'JJQ 5a tliy caiQartr.-:.*:iai 
cma in tlxo olflus' 0.7:2 fi^* - l^u aji..i:^ >a ra^«j'i"ltij 'iat:j':osr;*:o,'it j» 03^ 
ac^ai'^V ^X'io .VJ to I^i'3 diodtlia'j o7 firj 01-7 omt.G2.o :Xi'2 ttio 
aa«'' -/.itr, '^v olJtu^iailii: cerary'* '" iuj» t!ia ^noo o7 c^r^ij^o 2a tl:a 
to i«0Sliw ippovt^ 'i 04? "lio fiVEiilas lu oaitx^0t to t?iB inad.j-Aillumit 
iiics2^ »As© la tliJ Jo('/ w#l:ut 'JJ th^ tml^u ^'M to cofayanittvs^l^ 
t!ia '>j.!/ %j«lif it a ^ ruX-sto 1 vith tlw laatuiutlm mi<i ovtiiosditicii 
£*««th r^f til© oiiTsigaa la tha 5x>f'^  %»Q\(pt iiTo paieXlol to 
that of xha *^i>-\ "ou* tav^irsaoly paK>yoyti<AMil to timt of th« ^^ as of 
thQ bo'^ Jy of the gtovlag u^^iit ot tha 4tli and the 9«i laaftaipa* 
*» 3 •• 
t&cia a32«it1s2il iii 0mti iui*ar, .'urtli'jrt u-iaatiiij ^ a a tlo^^otAuj 
to th0 r..€# tho *^  ;?; leynia io f^ro (mTc^mil easaa:; ooa /^'oia 
txjaaoao t2i© lattor to '"dio C:1lo(I ccnojo to y:L^ ?^i{2o oioi^j:/ Isii/ i to 
ocK^tioi (S22iac^  tno c»3cValo« ::at ys:ic£? to uataac2?:^ !ioal3t tlu 
u^jli0 «sooii3s^ *to alnoG^ dm'^iUi a-icuat ol' "^o tottsl i>i?o(toSiiD ao 
'^•^^oi^i cpslotn o<nocritcao?>a OCKJXII?O ;?slor? to Cio c .^jo^5/.2.a>. 
t!io totai p3sotoliio o'i tliQ tK?*:^  ao tioai as t!iat of tha oi;u.rigo 
fiaio vioui mia mtasp Q03ia i^tljotsia foUOwo, Ut'ic^sji tho '''iri 
j^ileat tho oirmnQQ ijotn -u* tlio '.vv aid tho '' o as® ^OM mid 
«• 1^ «» 
I lateia one! Pa^^tlsiottt tlio Ofsaoiairliittlai oi' ^ffoxyut p^tuJna 
of tha !«t«2?ia:: owrioo ailtJtodt ^Tt$iar fici»,:^«ttatic2i mid. ai9» 
3Lato33!fitiou 83L530 l^cas plf^ too t>o:>30iaily aj tlia effoct of Fftasathlon, 
'oilovfei:: tlia uati^ics*Jtiodl3» tho feTiloo !itiW3 louot Im^X 
uj^q^Q i3tiXiao hiijiajp e^ctsa^ of ^gssaaotay oi^ir© to o'tJtssn oinss^ 
tor aotiltJas ttim tlia f^alaai ta aJiait^t %?asluti^o in tlio ^AU 
Xomjl aro ooTj'Qo/Jiiyia 1 \.lt:i fhm o* 'llto ''',•,'0 2ollOv.tti|j oaarjajoa. 
tlio ^^ r.'; 3.OT03, ia tlio tioOj of ttio t»lQo io aio to tlioii? oad^S t^ivo 
utllise^tisi to 3?dl0aQ0 tixo oiossy iife^  aotS3.it;f of oiJ^eia* 
riio c!3A. 1-703 Sa tha notajolim of t&o ftstsj ar© ml |k0 
tliose oi' tlio tota l pxotQliio imCi tho fuaooiacj QII{|I5PQ, l a tha 
aoyly nnoltoa 4th Insrtay li^ aii^ iQ tlia coiicantstitica o? tli© to ta l 
fata (r^C) o t ^i^ tJotJy i s laasdratiEi f&r la© liugtar. ,»tjt» latar t i t 
<jcsitlatK>oal^  fiAllo md pjslor to *Sio uoiA '.lottltiaig tlio '?'i»'C l«iml 
lo sAjjit^«W3tl7 lovor tlitsa tlictt ox' th^ yoUBja^l Ji^i^is. Caa tli« 
Cfmti^r/f iii tha tlijal C^li iiigliar) iii,gfeay» thax© io pro^iimml'm 
&^th^dLu of 13i® mi^ lipida mid it© siaad-aai I w e l oooiiwa ia laiQ 
fttlly j'pfOMi ii^iphs (riaay to i^otstiojp^oaio). Hovmrnv^ the Ijulic 
of the tota l Hpi^g I s adaod i»aj?tug tho first hftlf of tho 9Wi 
inxrtar* fhits^tlioxo io intorisd^v^ t^itaiioliai of tho Iftta as larval 
f#oorvo for the ftitttro aaalts eop^oially tot tti» foiaalos* But 
5 ••> 
^ez® t@ O02iaiddial33LQ los s iM t&0 lAx'VOCl te^ts ^oxixi^ t h s 
m9tmsQTshQtAQ &si9 t o i t o m i H s ^ i o t i In moxs/ wnmm tor tlt« 
a^^d t iv ia liiaiotiaiitxi of m^sism h0xi£i^ th® l&mH of tbo TBB$ 
mmt of '^is !?lt! i£} h i^0r In t^e nenlsr ©soiii^ d f t r^os as oontpoisa 
to thftt of tlio nnloo. xiatart tlio ta l l ia tho f JU of ^ 0 iiiia®0 i s 
cKtoaail^  j^ soiotmood in s«3lati<m to ag9 cmS tlitis in '^o 1^ &^s old 
n^oo cUsiost l/4th oesiomtscitioii of tHo J^O of I&0 s^id^r «^or^^ 
ii^loo i s ipstainoa* csa tao o^^r hcmd ia tlio fffi^losi nosi of tke 
l a r ^ l ^ t la wtiliaod ia ^ 0 mtuxmttaa of tho nre* Mtoh ot 
tlia ©ass ssaa a s l ^ f loaa t toop la th© ^ ^ following th^ o :^30si«» 
t i tm oooursi* Hovovos't ter ^^ tmtumtXmk of tlio maoQu^'m "mt&hQQ 
of tiio ©c^ Sf fos^of ^at^otsio of ^ t o tokos plaee* Qjose© .forot 
tmHko tlio tm%9Q %U& ^jsitlioida of tlid j&sta in tho fisr^ 'tloa id nr/l 
Ot«pl0tol^ gtopijod aao to agsiag, 
flitx@t in ^ f^ ln,milatt^ f tt:to s^ ' ^o^s and vitiliat%ti<m of 
the total pxotoiast 3»«Saoi«6 gaoays aad tho lipids "wuey diwijis 
tho Ssvolo^ iESoatfil dta^s aaa tho gxoiiitb of tho adults* <&'ii3p^ 07« 
tho f^iaies diffsir tmi ttmt of tlio miilss %4t^  vs^srd to sia^£l«» 
oemt ohanpis in tho mstabolism of '^&m salislsiioos xalatsd v i ^ 
ths taatuxatlcm sad ovipositiaQ of t^s e^s* Hoiifrvs^ t ia IKT^ tho 
8sa(ss» ft|Eti»s OEttsss a dooz«ss8 in tlis s^^'^ssls of tSisso 
mstabolitss indioating lovsxlJiis of tli«i mstaliolie potaotial in tho 
old ftfls* l%9 pmwmt o^sswotioas add to wof knottflsd t^ sa ^9 
ehaa^a i s the aotaholisra of tho pxoti^ UiSt xodEtoing sun^ys aad 
jgato wlatsd %dth divslos««itf mooltiagt api aod xwpiodnetiSB m 
•» 6 • 
J* SdaMiMSM,^ sspeoioa %h%oh I s mm QS the a a ^ r feat© of 
iRsta to 0rpl.?:i*ii tho fioife of aotiim of Hhmm laooctioiaoo «m 
tho aotalsoHsRi of o^rlmi psotoias of tho Snooota in (sGn^ xol «iad 
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SMa i© to Qdxtif^ ttm i^ ^mmmii '^nm.n m-titlea 
I t etm^las mmm oxS^^bM, %d impoxtciixt isutoxostticm cm the 
»0ta1)oXlQ sjeti^t;^ Wi3.at«»d yJLUt asoxMs. cmfi sfs^ is>to i^<m of iiig9Ct0 
pQBdtteS hds? te @a%rait 1M@ l^oai® ^3? tho mmv^ t^t ^«1 \ S01PP99 
of Mi^2li Ilisiisi Itiit^rsityt AH^ilu 
mt««i i m i^^ s m Haaaer in aoolosr 
MwwTfciiiH inffiiiinminWi I A l l I j | 
',n 
ms9t 
%* QmimMi^l^m ^0limiS3iljmtlm of the t i i ^ l 
(a) PxQ s^^ tiQH of tho homopDatos 
1D« c^ j^ ae&tiGii of diftmemt psotnlns of €iit 
<a) miutiott ma a^pajlcaticsi of t&o 
<1>) }?xi!|^ 3^tioi) of t ^ hmoaioatod 
(o) ?3»oo^3eo Sor tho o^^xatloa 
4* ii«tlisat4mi of tota3l w^ieta.'* m{p.im 5a 
(a) l?««^ax«tioa of feo»o0iQiatoii 
9* S0tiAiEiti<m o£ iSm total I9it eoiio«it2iatioii % 
«• 3lfttl.^i^:i iitlox^xwtatiozK of tho t^jft 37 
7* ZXXiMdSRtiotift 39 
XXX ciCAiiQBs lu msi \,ncui mm \mmm mm^ 4fiiti m^ 
f SB nil xwmm. Mmm2 MIH mmu cs? u, ciMsmMm a^ . 
X7 CRAKffiSS IX fas ¥iSX9B!? 0? fBB Qlimm (M j» ^iff^'^g^ f • msMm mm Am AITD smioixxif XCM SO 
WHOKS mis Qi? f a s #«i iaiB 5HS 5tti iHauAa SBIPKS 
xism ACS M^ a ® ^ 3 D D S c C $5 
BS?a033CS!XCM 1 8 
(^ Jt cgg^/^nii 'J* n::m: -r) hvm Jim mi) 
m. visaci^xoitu XH mu ^mm* mimiBQ timmu w m^ 
imm:! 30t>ie & mts^ 4m ^2> mi^ 5ih XS^TM wj^mm 
t^xx v^axirxcBs xi mj *S(MM$ mmiim mam^ m TM 
xrv vAaiAiioifs XH fim f<3E?AI, Eianjcxia i»iKi4Eii l is ita 
in TUB oma^^ii Ob' ju oiiiogLAgga ? . B;3US»:«JB L X ^ 
AC^ AID a33S?EOISK!2im 134 
aC7 CHA£IQi^ XH ^ H ?CS?AL ?JIS^  CQIi573^ XS f B B 4t l l JIII3) 
iaS?H AiS, aotETXTO AtlD H j S ^ P B S f e 118 
xsx ciiAKass XH Tits 5?<rAi, 2»ia? C(mwm: IK Aijoiff 144 
J» C,^ f^lLA I^I^  ?, XH E.a.ASX(m f 0 A® AHD SKPllOmiCfXCK 
X9IX. macvsssaff I5i 
XHXX SQK^ASat 170 
m^mmx •PABLss 1 - 1 1 
t 0m tiiffia^ l»4»m«A to M» Wmma A« Wmik$ H«aatt3f# 
3opayto«Kt of Soolo^t ^a i#:^ laisOi^ i ^^^ea^iltyt Mia^iii foar 
his i^aanoo ond gitas»a((^ <»^ 8 dax&a^  tli^ t«atUP9 of ms Visoasnii 
nm^ of t^o 7HJ3?a»trK3a* of SooXogy ^ S aesnt S^tiXty of £^1I«K5O» 
Mi^ife Ifn^lia tMw»Edt^» AHgtiiei ^ o ia^a?©i m i oaotmaB®ia 
no ^ixoti#otsl th® pxo6:eo30 of ttiis v&mn^m&i )m3i3xt@kttis» 
«^o ijutmmo faoiHt^ 7smm,-ma tma !)3P, Athor R. niaaiqatt 
S@ai^ y ia Seolocgt A»"!«tJ« ..Ul^ixh on Hio oaoctseiitos^oftio tocslsisifao 
tm& tk9 «s.30itloaa of Dsw £U Hcgites *Ui» Saadt :nipa3Pl2t«B!t of 
Otattatios* A^UVm AU^iili fbr s^tttotioia mm^m oso (p^oflilly 
cusknoidoa^d* ti3im&:3 aso oloo atio-. to 7^* iim^ miimaL$ I^m^^aimft 
j)oi^rtamt of :Uoc!igoiatx:^ » A,'l.TJ, .Ui^^jti. 
1^ opoolt^ tlitasjka aso doo to l&o tMvorsdty 0:E@ntii 
OorioioiilQiif Hov liiOlM fov p^niaiiis a ^rtiaior liosoRxi^  Follo^^blp 
mid to ^ o CouKioll of Uoi«mttflo and Xadtstxiia Eoooaseolit Ho» 
lolhi foif tho ^\mxiL of a ^I«I1O:P Eeitoaxoii PoUov^bip %M<di ootiXd 
oako ^ilQ ettt^ s^  poe8lia&» 
]?iQ»ii^t 1 niH. ^ fRiHns la dist:f i f xmt keoplJEig cm 
xooo^ 137 alnooxiost HnaHko to my V^lnamterf ooXXoia^ ioo and 
fxiORto toT liiolar eoopoi^tlon* 
aogt o:^  ihQ HulieSiitS imts»2J53^  cma <^iaf souawoa of aa^i^iy, 
^ o mtal^ QliEsm of t l i 9 ^ c^ t}@timeQ8 tolses ploea cOiiQsrt eoutl* 
iroctsgOl^  ISs^ os^ iOiiU ttm i i fo to a»ffi>aiao t o vaxioua pli^ioXo* 
Gie^il wmt® awiti a© gifowtlit aailtljast iM*a^oiiiiO0i% iKll,.$it 
fa«it3 «3f a&ffa«mt @liig@i3 of 3.if9* 
l»rot0la® Gue oaigidQtQa ®a tlio psttwy oaaiaoumt of tlio 
Xivl«i3 imttsy ciid tJius tlitso ajpo aowi l^a^ortmit tlum ofilior 
QUl>0tmie99* ?artliort03:9t t^oti^lna &z@ espoolalXy Siwol'^ ad irx 
tiio :ppoo@aa of ippowth fiad fwprotlaetlai tSiioh aro rojulJitod by 
the fossxatioi ana i 9 $ m ^ t i ^ oj? ^irotoiti^ as volX usi uuoleio 
aoi4@ ill th9 p^a^iot oi' ^ryisss that OXQ IbaslGtiii/ protoius* 
I t I s aldo Isnoisi '^mt tusioot lioxraouos axo dlxQOtly or tuiUas^ iotXy 
Xii&«d to pTOttin tafitatioMsi* SSuxdstto mx^ CQd& < 1963) aeoposrtQa 
tluKt tmij9am i»0* ^ i i ^sttXtJUii: hoxsimo of '^o p:folhox»olo 
gpum^ of ia«eet8t 'iff^^ i»)tiimoo0 tho o^^^a&s of hopatio x^ yo-* 
9flaEi«»iiXlyf tho protela e^thesla la hl i^ «uylni» tho 
gxovth ot jbsQoota ?m4 partlowlarly at tho tloo of tsotaior^osio^ 
"^^ JS^2£l iiSad* ]?rot9in s;^th«ato io {praatXy iuoxoasQa to proAieo 
Xt i8t t!i««»^02«t asisNBtial to silu^ this ea£>o0t lu a vsiselirty 
of inmcftB* %itm this ^9i## in ^u^vmu ^nmMM$ ^^ f^. 
tihanass In totaS. fsototno ^ tho «^<ae bod^ hav^ ttoon xeooapdoS 
ditxiag tlio # ^ Qua tlia HH ia^^wm aa m^ lX os tn tbo aemxto In 
fomtim to tifo i«tfoasioli*f@ e^ «aoi9 iMdi oocar in a^otit 12 <Ki3ro 
f(^ioi£te@ cmixpsiioi ^ "^ 10 f»9a»t emtsolletl ti^ E s^itttxxia find 
Ittmititj* ItxrHitrf f sot i^o osdositxntiaa w>o also <|uimitit&» 
tiifoa^ o^ii«itoa la tifct Ofitsios Aaxtocs laRtmjmticiit ovipos^tlia 
mS fo«to«i^o@ititii» p8«&oS% CEaoo ^0x7 l i t t l o io Imoyn '^^ oixt 
pT0t&$n9 of ^ o ovmfl@0 iio£0 oopaxatod in solaticu to tli@ di^ o 
of tho no39Ka iiSiats} ao ii^ i3> ao in tSiat of tlio tsoatod foiai^oa 
^ inooottioiaeo (Zdadsmo ana taij^tMrn)* 
^*^oi3|^ Hh^ mtalK^iei of o^ iliGii^ r^ teetos in inoeets 
tak«» paaoo ea^ao^ ooBtitm<mal^  thsou^out tho ln«va3. iifo> 
iotYiag tli» aiii^ iEM»sitle dis^oo l^xo i s ganosalS^ doplotitii 
in tho «Birti«^as»to mooivo* to<3Rg thosot t!^ dinioflltasiao 
of gaiaooM ( cc WJb t^ioop r^xBnoo:^  cC«>B»3^ ttoopy«Bnooido>t 
txi^haioio Ca w^&mSsm^ mm^ ^ inatol haoiaflafn^) l»8 iMoa 
sooosaifo^ ae t)io <Mof a^ iitapoo of mmr in inoooto (l i^ttt 19<^ t)» 
ftm oemttmm of monoflao^^sldoo (sodaoUig ougars) in inoooto 
immndym^ iei gvnaiaily oxooitticttal* But in the Ii;pino)p»t9VQao 
inaoots Vm iovoX of tlit i«da«dUig onaBirR ia voxy h i ^ 
(Cammordky* 1994 ana Ji«#a ond Xitiayt I97i)» 3iaoo ^uoooo ia 
^ i ^ ^ i a ^ t siiMi^^ttf i t i s tlisis li^sostaixl t^ «lmd|r Hut 
^^^gis la ^ ^ gitii^ »@t a@!tDr%€a.is^  i!& tSse %^<s^@ M ^ la 3 l^Eti<m 
to tlie mfreUudfsmsi^^sikl @l@^@* E@yinm% miii |jK<m3ti{pticii imm 
tm!m timm, ^lttdi«a M »»Sstim to ia^pl, ^^sm%^:mi% ixfesaoritio* 
si® ma »i?:wfe0tim» 
Mtm mmm mm sliidt f€i» t& ^m!& mm^:^ mS i t t& 
^mtm& t!0imm^t^m ^ms %ilt& ^ 9 m(^%QU.m of 0^iMi^amt@a 
l ^ a ^x@^ai tilt W3k &i mmmiy in iMme^m ^© i^3l€its t ^^o 
m irsil^rt^ #f Impels In ^M&wmt ^b^sti&le^^il eon^tioia 1^ 
iMm^ Mf9 Ci<iaild3wtKet!i# Bt2)* ^th^sng^ iHinc^a In t<y^a 
f i t em<3wtsiti(m wm^ mmsM^ in xol^im to laxf^ gfontli 
itad wit@i«of^ @aia In m»mse^ iMm^»$ ^"jsitmw ixsms^imttm, i® 
gtu<E#d lit xetelim to laxvsa ¥^«Xiit&t liiti^Qzsiho^ii fmd 
swpvoasetiai* 
!»u^  ia m ist^^rlnitt ^ s l #f i^ tcn In tittar Bjea^i^t 3^ Ut»irt 
^ # 1 ; ^ Fxadaahi :Bm^f» ilRims «tii Bmjali C3<iliit 19$4>« t t 
filso f««d8 <i& «tH@3P imavRoeoiia pantitsf %lioat» aaitot Hnlxtt atiA 
eotitcaa pmnts, 7h^ JQ^XXCM esexota of tho Uiiis statas th© Mat 
ise^ litoiiJG flftscprs ima ijrsts of th© "tiQ6^ ia salatlcn t o (ppowiSit 
EXOultSa,-;! aatanor^tioslg csad »Qpi5?o<1uctiGn of ])» oiiy*aliittt.a t.o«xa 
f02*a s part o^ fuaaoEKiataJL loiowls^o in t^o ocatrol of tJiis 
sj^olo3« .Tiir^ort t»ta Ja^oai«^i« on tlio diau^oa in l^o pro* 
tola |Kjtto»a of tlio o^asdleii of faja^aoa tasKstoa iritis S^ todsii® fmd 
Pasotfiiai throi^o M ^ t <si -^o octica of 1tia« di@silccil0 oa tlio 
pffCJtoia a e t c ^ l i m of tlio o^r,slos# lElti ta^os^ t t t a ?:»y oXao 
Bo «t i l is8^ ta omtro^iita:; tlio facmuSlty of tliio i^st» 
Ite th© follov;Su(5 oeotioi o z?07io¥ of -QIQ Sasfoafnfiticu 
ail tho ^ropoi^a asiJQOto of tlio jpirooffiit SavaatitjsttCR too l»a«» 
JL 
*^ I,^ llM,h 
tlarlii^ S3?«3*»"^ » 3^VQl<Ji^ "Ka3t tad Lsitcnor^OGlo la vasioua ap^ios 
of iiiU9«Jts« ^Q iM&sm^tm en aiff^armit a©:iocto o;? a06alaolS.ffis 
mXh'j Cl965)t QilUest Cl9^7) caa iij,^©gyor^ (1972)« 
rho i^ reaasj* tos^ oal^ ^ s l s tdtth tlto avaaiaSjlo III^ C^ IDCW 
tf^ en oa tlio <£ifinrjaa ia t!i^ C€«icaitsatlcii of total prottslnDf fcita 
micl «dai3el£i(; gogrwis aa iis^ lJl aa tliu offset of pQi0ctii3 cii 
fha ««iao protQia eoKtmit tu tbo %liolo bo^y of tlio 2i/.i-
plia and the adults wm stucli«d la vaxioug oxthO£>tQroid litt^ufto 
tt*^* ta ilalMiioal^ ff spooloa VM Har^e* t9l7}t Q:r«i sireciiea 
(jcorlgairfft, 1914 End lohlismji* 1937), MlM^ .^llM a9irt«il^aqtoM 
(lioodaala, 1945)f :afltoigl<aMCTft flU^ttto (^a» 1945) ana 
Slg^aa^glm gP t^ci^ a Cila»«l«ii ml Ciwloto j i a l * t 1999). Sa 
th4se sp9oi«8t tho ohi^ ^ e^s In tho GimooatiRticn of orufla pro* 
t^inn %MS« xeXat#4 to th« «tag«6 of gyowth* XohlScin^  (1937) 
vtporl«d tht^ t tlia S(83.atl7« g^vomXam ^t nXtve^m oompoimdA in 
thn tvo smme of p a ^ speaiea witiQ^ da@ to the aip ond not 
omemtrntictt la tlio i^iolo b o ^ or a&aU km%l^% i teRStgto 
fy^/^toyi<4%a mid totma that oismi Mtrq^tm ocut^ t haO, Qtxm 
ctifassa c^srSa'i aSalt Xtt&^ t»s% Hmm vmm not ^mi^g nrcE^afflit* 
nc^0r©p» -^o protoia ecKlesat of o feialo Xocust «i!adiea i t a 
By CISC 0l«0t-i^jio»a(ijj oi pol^acs^jlfnlile gel caus^olo 
4'3t©ctai3 Ir^aio Uiloli %si2?9 j?aisti-i^ fl to l3e ;^ts3J: CDeJinl oail 
r.r«t^®sii 1900)• Xu ttse ^ ^ Q apoeloat :^ «Sli«3uaeQy < 1069) suijostod 
the oeeuifsmie© of ncm sclubia i.jrot9iiic ta tho ovaries tliaa Sii 
tli4i li?3i»oX;^  i;^ (mCL isx thQ tosism^ tt-arnxQ tlm%T tm^^T txmxfmm^ 
faraa IS to 21 ^ s d ^ j oa2/to iiatux&tim, yiiaiSoa(tl»ii thia @;ys^ th9oia 
of ^ma pt^otstciy In tho 006;/t«s or iu tho follioXo ooHa* At 
tlie aii^ ti}3i@ ^iii?td m^ mt^mm9 t&r Bom protalns liooa^ ijbag 
iasoIiaS)ltt ill the oourao of jGiik foxcsofticu* 
^cit^ colooptoroua laoeot»t ilrms (19>I) amoordteid a 
.'Smdtual doexwiwi in noluols ;ma insoitablft pyotolaa o2 ^ o i^olo 
bo^^ ot rqn^liyto aoa^itoy m I tb and 9tii a&y MspootlTol;^ taroia 
th« iaitlmtim o:^  aBTtctaoj^ iiiosla, Tit© iuoolutjlo i>rof5atas I1||EI1II 
l2U»vtaetQd lioCoxii thii m»oxigeiie« of a^Xt bootXot %«liXQ ooIiabXo 
proi«i«3 d@ose^ 9«d» 
^s.*otaliio oaf tho ^ca^ ^^ l i i i eaa t ly <^rBcio9d l}9tvd«a laxvai 
aata oas«l^  is^ i^ a:^  0ta09t xeaaiaoO caistmit in tli© lata iJ3!^ p«im» 
tmt t»03?oas&S to £i tm:d^':sm po£o@atQ{so oi tho to ta l nltr^scpa^ 
m th® ai^ osifl 3»a ^i^' of tiao pupal porloa C.%ia0roc»t 1940). . 
% tlio lato impol J^9i?iQa i t RSftusuQil to i to iMmoX lovisl aaa 
n.itetalii®a tMo tiisrasji o^ost^ao©* 
^ S d M t ^ fif3l^,g^i oiP'^ KialG of protalac gmoran^? 
ao<5«®s&£K?<l %?itli c^ i® of thQ loiwa© u'i?to th0 p2optt|xil aftiigOf 
aoocifei^ to Dimarnr asiil ristap C lt<}59)f |>»©t0±a eai0ciit»atlcsj 
,gaSffi©Sto,^ ^^<^ °^y <3QC2?8au©a aftor tlio soMllsJiticii t o miQtsj 
viaHota (1970) siti'Ji@a thy cSiEiUt^ oo Xa tlia laolu^lo oviaeiaa 
pr<!tdi»9 in the Mxfe l}&@tl@» ^qyyq tmia BWIHWiHIiaift la 
]?ol«£tic«i to o^asltm SmQldymmt imd X9003*ded ii OeeXin^ in tlx<» 
to ta l pirotQia^ oaioaiitmtigii in the ovaxine ta about 43 hmxx& 
oi ter tho «ttad£ m tho hoot loiso* iUxthdr* by elootroiJiionstio 
!$9tiiedt he ts^mwmxL two oos^iiaBitiiraly px«!3ilnatit pratola fxoo-
tlcii« ii^tieh uifi act «sh®ii[$ii tip to 49 hours of amrimi davolop^ 
i3<nit« \ft«? 72 hourof tvo moxit distiaot protoin; fxaotlicui 
apF'OetiwSf vhl.^ 0€iQiititut#di about 49^ ^ of tho to ta l oolubld 
jirotaiiis i»i th^ o<mrl9o, Hnally at tlio 4»id of mmxiMi laatn* 
yatlcn H d»/a)i ^& laot tvo fxnotiaiio fo»aed about 6|'^ > of tho 
stuM.a(3 aa aaxay m l^a* im^ 1 1 ^ t»^  K^Hnoj? s^ ^ U% tliu 
to tlic5?3t a^out half tlio i;rcfesi*it> c^ thQ :CliIl^ dw^lopaa ^3k-
as3l©tiim moiat of p^otoiii si tr t^oa at tSio ^ p i i atag®» iJiileli 
Ilolioj? Cl9a6) tKiila ;'. <38t8il9d ^\i&j cjs t&o pretela 
ncftal>oliaa to tlis Imfe iio^i« ^Ml^'MM .mykliSKII^ i^  ^ « '^^ ^3P 
t o Qcxnm vtth tiKst of Bosi^ aa iiog^. 55?i3:^ ja<j tlK3 'i?si!3ntiai <^ 
ijepiit liatl: lao^i ioat oas fmayfctir of it® proteins as eo'ai.jarQa 
t o neaaay tt.*o t:;lra C^/^) la ,2MKifi£ *ffldU ^litiot ^sstots t5i« 
papal p53?i©a ^  pv^riiQsp;^^ xxm^ %Mm^v ppopoaffeHoi of ^v^t&t^B 
than that la ^» iaSSl» 
4iftdx«Ht tisQtJiis itieluaisig til® mavi9Q Mting ttm dwvttXop* 
mmtal stasis of ceoie^jiu allki^oxs* ^^^tefflBi .^^iCTalll <^at©l, 
1971)* •'^mi^ nH th@ tissues otuaiedf th9 ovaxiosi mtd the 9g/p 
haA loifor oQpaoity to a^th#iii»» jimitmiiiu mid not moxis th^m 
B to t? p90t«iii fmotlm® v&m^ i3«(t9QtaMo ii% t)i€ yowtg oimales* 
The nuialHii? of ^ V M £c«ioticna dooxvas^d v l ^ th« dair«10|K33i!Xt of 
tho Qva7i89» 
In this ooo^oa of rlohayt^ m^^ai^an^ pMtoins iMHi 
a9»tho3isoa iu th9 yolk* 3iit In tho fttlly iiatttx«d 9mxi9m§ 
tho folliolG csll$ VBm foima t o '&«i tho nost a«tiiro eit© of 
protela @inthe@&e* 3owmr&rt iu th is speol^a utagd^apooifie 
•i.jnttawi 02 protelaa vara ^^aaiciljxst©^ ia ^tewalo^Jti^ slocsea 
fol3lo«lai| ths 3.11X1^ 2. i^ aiml Qod s^sia (IiabQXaSai m.d OoiitsQKi, 1974)« 
prototoa oXii^ i^tly &ics«eii£«C aii2t!ii3 tli© l aws l op?mit!it ^^ ^^  to the 
f oraatioi 05 hard isupfiri»3 < JiBmQ» t933)« C^  tiio om3^ims^$ 
Hniaoy (1930) o'soosvua lljst 1&@sa %«s ao 0sesi@r dijaiga In tlics 
to ta l protalsiQ oasyooltlcii o^ tli@ ^oay ^ s t o s fiwst t\jo larmA 
t lca or? Iazs0 huM of protaSaa tod: |)laQ#, i^rllsart la tUia 
al'S.*tflcniiOo of ^retain ©,/atJiiialo <Stii^ ii£s s^i^-ior^osis# I t 
was O'lXct^ XotQd tliat th@ sotD of liTVit&in 9 t^ai«@S,s i«iti lti#i in 
tho ^pQ azid IB aasa^ aiitlt ^&r@loi^mm%0 ^rlb«3rt MJi mt9 
of pyotata 8.^ath9slij 1>;/ IiosSt thorox aaf"*. ^doMBi V0»e naliitatood 
duriotf tho period g i^tsattly liofostt aad aflor rtdiilt iisiex^s^oe* 
fhay ocnoludBd ttmt tov^itXm. oif tha proteins for aaalt growth 
<K}eurrod t»^ i t s s^ithdais Ourlog tha mi%ee%9r^<ml»m il^rthar* 
ohaiigaa ia tha &fy %«i4iit »id tha .irotoia cott^it of th« aod/ 
duriuci diapausMt aad aorn< 1 dsvwXopmant of :^i3^?^a ^i^ojo^w^ vas 
atudiea by Bins (1973)» I t laa fouad tina^ (tewtos the ao^sal 
dsrmXoimmt protdia^ j)#r dr:/ ii^oi^t I«sira2. l^eisSeedXy fluotimtod 
dtaring tlia larral mid th« i^pal flta^«| mi4 inoin»m& levels 
u 
110X0 oormlntM vlth th^ toxnatlm of the ii«w otitii3l« «*«• 
X a^rlor to ^ a ^ i ^ i as iu#13. aa Uiia!t<3g«i@Dia ^ the aMkt tttsm^Q* 
fhQ i>»otol3ti 10^1 xn.'mSiiCJd «ilatlV93.y h i j i « i i ocnistaat cM l^ag 
til© adult H:2^» i3at tiuirSa/s {Hapnwae of th^ %awaa$ p s r o t ^ W ^ 
t^QlJit Idnr^l tmiiitaii20d at ci loy X^v^lt xnfl^otliits 1 ^ fiSn1^ m3l 
astsliclio activity CtarisMS tMQ p^riea* 
frnO Ory wol<p.t as won aa t<3t^ i^^wtolaa oud i t a fxacstionja to 
d^Om.^^^ ai^la^iona^^g fs^Ji hatelitaa of ^@ ^m t o -me a^i l t , 
9hQ xato of tuotease t^ to ta l p2POt«Sao waa M ^ tmtil atioiit 
1^ Uoai?o Gftoy hati^tSiij '^ea i t »api€l.^ dbolioaa airlaii t!i0 
»ost 02 "dlio laspvfO. 2.i*®« 3ot!i -^o tu&oluMd p?ot©2s4a aatl '^o 
oljitSja aitrcticss seac&etl t o a ^n^^wm t9WQ% (alioat 10^^ total. 
aitrogoa) ia tim lots pupa tAoa tlis ©olulJlo nitjpq^u haa tt© 
Xoyost l09@lii i^ii0mTt i^ fmtno aoM ^^so^im^ x^ gai^ i^ d to 
a tmxiniM lov@x in tho easst^ r tMira Ina^r* 13a M3^^^3M^ 
ffl^ofaymm. ^ a xcstd ot |>ieot<ii{t sjzrt^oi^® i^s l i i ^^ r lu tlio 
aa^d fllQo thm in thd ^aii]|| m®a <€3^ 3& tmS Masunvd* 19^)* 
HotoQvert In tho iaalo% thtit t«g&i3 ^ S uctt ooxtxlliiito a im^or 
paxt of totoX protttins ani th& »at« o^ th# pr<3t<ilii s^atii^aip 
%m@ about tvloo aa gxvat in oX^ an jUi a^i»M| ili««» In l^ iaaaaift 
!fi^ f^ i^ « aXthou^Ji ttmm yan &n ap^av^t h l ^ j^ jpot^ isi emomstta^* 
t icn ia tho oldtr n i o a than in the yottug <ii«ist tti9 XBtQ of 
protein s^x^%9aia naa hl/Jior iti yoiia^ip fll^a th^m tliat of tho 
oldor mos (Loironlyocfe oxid ZaOixat 19Tl)« 7h.it mmae of B,fpatmxt 
h%^ pvotoia oontoiit In old fliaa ii»« attjd.l»t«4 t o Immt" 
turnover of i>sfioiir@or I»OQ1« oi^iilfi? asta % x^« vemtsr^^ ta 
ta the omTim of %iUa t^fpQ stsaia of J* ?a^Ml^fflgliI were 
^fcuaied frcD Qsi9X|S0ac0 to 7 ^^ (0$3^ 2Si2igs .M 3X«» 19t1)» Zt 
%iaQ »s0or(3afl that t io^ tli^ ^.st w^i^^t aai ^ 0 i^JOtQln osfettoat 
raijiaiy laoxoased ;^ P«3Q aaigr 1 t o to^ 4 cmd »©a<Sioa • a i3ci3Etaa.n 
%meX ta 6 da^ old fli^a* tTMis ia^seao® nas fO.^ oorsi^lntad 
id^th tlio apsoasoaoQ ©t vit^Hc^tiiiOt poot-t-^iteilOis®!!© imd of 
oG,:pidsio {Stems®* t& i&m ^olk pra&@3u@ of i^ li^ l^ ffilSffiidSS^ 
f a n d la tlio o m ^ easfesecto a? t!io oa^uro^l ooo^aa mia to t>^ 
hoeaol/^rti of tlio TSi»ttii?ad fer^Q% %3ilci'i ^xts e;^lieoft9Qa M 
thQ ta t boOsT <Q®ltit-:3-0^ ika ©t ^^.f 1Dt4>» ^ o foijaatim cma t^ © 
aocar-nslAtiai ^ %\m lo ts ataj® ffa'^toa la tlie t«sies of 
$xi!6vmm In th^ sato of pxoit&Ssi s^tl iesis C0a@2>j[|^^» S73)* 
1^ tho l^at fltfig@ SlG»va9 of CQ,lliY|i€a«i att.-tf^ ;^  thd tot ta 
boay yyotalno xv^^tuod ccusrfeatit In S t o 7 ^y old Xa«vct9« iMt 
Xatort i t ixmtmkm^ up to dlonrtoth ^ (ilasFtta JSL AX*t 19^9)* 
^ Maa& ^oaaafeifia* vajlmtiotis la tho hawsol^^ gteifBixku 
iluxlng a gcnotroigihio c^Xo mid at to? polsouiltt,! %iith sottd p6dtl« 
o i ^ s sad '^ •oXR/ irmtiintitxi W9X9 »ttii!lod by the uw» of ^cH^ 
ftcryltraida go3. cJ'^otropliojroaiJi (Ilaaa^t 1967 fmd i^ s Bama <at ^ > . 
1Q73)* ^hoy t^(30ted H rsBJor protstno i» »oth iiox»St ^xtt th« 
• 
ana fooaiag 3t2xl9* rha ajplleatiaa 0t ymWlQ oa tJjo ^pa© 
M -tho G a^rlQO of 'i^M^ ,^a:^^io^* th^ra ma &»f cad 
ifiosc^ aoo ia 1^ 0 total ::?r8t€fSa8 Qcsitsmt Mtixm '^& m^tixm^itn 
0'2 tlio ma-3lBQ oaa 1 ^ f l r ^ m5 e;/ol© COaMUah ft ^ . t S70a>, 
iM ^0 rjratoSa ocuocatfatica aii?4iig tlio 8^9solo:3i3csit of tlia o^ c^ o 
of -^o 0joma o^lo# A pTOficsstoazst protela Uoimsl v i ^ HiA^ 
Qbsmt ta till rml«Q of .%ia^ ^ n^mi^% ilht^^om. m6. Sn^m, 19t2)» 
in tHu 8 s^ %h9tm>& to fipsflrfeicus in t&@ laxvadt th® ^paa asiS 
tha aaults ivsrasptiotivii of mm. iJimiXm mi& muxmmk^ 19t3)« 
?he poaitim and oooot^ itac t^iqa of 3l2i^le emi^famkt vaa not a^ ittol* 
^Q prot9Sn laota'dolisra in x^a^itica to sroirlh and antuj^ o* 
ticix }M9 studiod In (sily a t«u h«aipt«roiis itiaeots imd moiit of 
tho im^ox^tticn doia« vith th« stadias iti tho h n ^ o l ^ ^ mid 
tho fat boa^ of the Xaivia a^ vol! as tlio adtilt foxnii* Uoteflnrori 
in .l^ tdaTOHi .atomla^tta > r^iii«i th«i fivot gcnotroiihie 0^19 
aliaa<^a ixi total ovnirlmi protvinit apptti&ifad to Im oaiitroXI«d 
indapm^totlsr of tim pyotaSa Imilt up in th® Mood (Fxolftm 
and layout 1971)» 
^ 0 H ^ l ^ ^ ^ 3 3 ! ^ ^ £€^^lf» Of Urn ^SfiOl!iOtll O i C ^ ^ i 
!^£^iloieaaa cayali^ oaitaiudd dliotit tifioo < ItO t^) eoltililo 
pyotolao tlwa that oi tlio aniQ© <Pt qg) of tixo ccfcCT^ so^ aijSS^  
a{^ fmd aai:4as 13 ^ y psaAodf tho foiml.0© leaffe a tjl^alflomt 
Qn<3£)t o;^  tlie oc^ liOLo i>se9t«it3i:!3 t o rmSAitola tiio @3g ]^:^t^oticso 
austog the aittlt gitas© CHipofeiB cmS Cl)i:ii?QiifeMt 1^ T3>* 
nvAWkxmSi-: miM^^. a - i a 
gluooTO l^a© f ffiiad to tlia liioia %©4j? as nail a© «JI tho %ooa» 
noyovoFf la Uto i s t t e* i3^oio% ^otli tlm msXQn m,i\ t!;o fs^raaa 
hn&, gluoo3@ a® tlia vjftooti^ aa. sa^ a^ip iu the haasiol^ iiaxli aa vail na 
ia aitf«»QJit tiasaes* 3.a juS^  jg^ J,* < 1970) ©tu^iea r^wooae laota-
i>oli@a in thQ r3;:le rm-'l tti® f^ m3.@ mQ(MTm^®n ond found ^mt 
IKmteeo o^3l« %«$io m^a itotivd l3i tk^ saal* l^ .flllfljglffiliffi aarlaaaii 
th<m that of tiia t«uml«« ,9iit0r i^lna(ti<ii of ^uooso inotsUsoiiaB 
vaa m<lo ill x^Ic^ticn t o tho tii9tAl»0Xio xogulatlai Sn tha i f l i^ t 
msaoXoa oS IssmtiA. ls3aaM^,9SiSk (^<^i«P ;m4 £XJUigmi»or:i» 199^)* 
In tho adult bo9» J a l i mlA^^lft oato^ntssitiesi of £;lUQ0ii0 
(6a»a0tO %iaa h i^ t t r tbm thnt of fyiiotoao (30 to 40^ 
CsASiovaicyt 1994)* ' ^ ) orexwlzitovlii^ aanlt solitaxy ^oof 
lU 
mmr mml& CiCViS^ / iioa^ %m%g%t) iliftsoaa fsmetoao «itnp«im0L 
49»77 na / S ^ < ^ v«l^t Ct'ozmot 1934) • Blum j j l ^ <19^2) 
omcoatxotiai ID tUo feasts Itiwliss ^ 0 Ii4vi»9 l&mn in tlie 
araiOQ rutumSjis frcta Ulc^t* taio oaos ta^prQ %?«» aiao fotai^ 
tn tho 03aotaist®fi o^isa ci* 13x0 aroaas. 
ai<i i<9ap?altiia ,al.&fitlim3iia #ciiyiii3©a (m^^^ qwmwug ox' sugars 
un t i l ^^at!i« 
jjluca®$ vaa sllGlitX^ !i4Jt#2? In Gaj0«it»tim ttma t*Bli«.tlos®# 
fhQ Isvol of ;:l«eot9 iii th*j v!icl9 "aocS^  of the lilow ^ y .^^ ;^ yji^  
fe.g^. vas hltj^9» I21 th^ '3^ isl9)$ th^m ^i^t of tlio fe^mXts C?at« 
mad iitao^t 197t>« iii«^03P« tho glvmem Qm&mitvmt%mx wk» xowe^ 
at th& foffpitlcn of th# ^ipilws <l4>W^8«<it)f thoa i t 
aXi*]Jttl/ inuwmwia aft<8r 3^ haai?« (to 2:^;uig/iii]i9et}t "^ -^'Q^ ^^ 'r, 
Idiis mi^ mr #3iiiiiit«d <i lahaxp fiao «ft«y tiM fimpl«t« fmimttm 
©f th« pupaxlim Cto 42;tt«/i»«w»t)» ftiymor« I t irf.aailioantly 
<Iyopp«d (to 27;i€(/ina«et) l^aat iMfiiiv '»IQ m»tiim^9 ^ th« 
11 
aauXtd* :>3^ ia ^o^^^f irorililf i^^ou^^ ^ueojo eamaatx«sticx& 
thesQ i«a© so igtuf^er ctom^ up to oaswg t^ieo CCr^i^m mi& aistt 
of Q0t;im» spor.io ana i t lao foiaow^a i>y osSdativo utllicajticm 
i.oi2iior (1334) i^ i^iiis aasit tii« ii-j rmici,& i lass) i» 
to aiw«»tl^st0 m ifHTioisa i^r^ Jtalj of iUt ma*a'^ c^ «n M a varlst/ 
available in the Idgl ti^ o ^ea^D ia x^vievad* 
Xn the mo«t pximltivo foxm of Ij i^toets* }^^%ifi^ 
aBCtflf^ rilih Afproadt9»t«ly &i <if tli<» l^ oo^  V9ii|tit y&^» n^Sa up of 
f»t (KlaseXXat 19^ 9 )• 
fh© a«&a.t deadrt looust, .asgAfflffMWi mBmx3& cCKtaiae^ 
an ffivoxd^ tot»2, flit oonteait 9*^ '^  ^ ffviii tMi^ i^ r iMie^t <l«Qla» 
Ffl^t f95 )^« IR th<» i^le* jl* jSayiUBlJIf 3^Rb2@ the first vmic 
1£ 
OS body Xis4da ^iK&i %ex^ toilom^ 1^ piymgaeeiistfo doplotlta 
ot 3l.» t9t0)» aowsvert aisto^ laio lai^efttias swamt iJhci total 
fat octttcmt of tliQ ijedi? to '^tMi mm& n^m 4 to i f(^d timx 
ocmwcoa {!ttrliii$ tlici fiwtt two ^^3^3 fo31«3y|aa <Mi®ri^ aao9 CCli^ mt 
19^a)« noyoire^ rf in t!i0 fmsailoa a stwtv^ t&iSi^^tca to^k p^im 
3»ot Ijo-Joso t&0 wipo^tioa @f ^m :fl«st IK^«£I C^ t^o #{j^ *fiid!i 
tQ tli# oalso IS10 total 0it o«t«mt iro^x^d %>m% oia isga. 
rsmsoi aa^ ? ':UTw$ja <1955) fcamrl t!¥ t^ te tti& fitm-AmMi 
ooo^sTsa la the 3 «a0fe c^ d a'lulta tmn maSi «^a»?a «liffiir0E«s« 
M^a alao toiincl lu tli3 n^m^i^* 
fha total iat tt^mt^t Gi tim ^or^mmm lJ0Otl«i gc^ ti^ ia^ i^  
.'^ aiffonir*"^  Inox^aaod iiith a(S<t end s«a,igli9a a s^slmX Ivrol in the 
lM0t lAvmX atii£f« laich 0tilMM<|aflKtt2,y d«oXlii«d Sn the ptxpn tmd 
tho admit <l4i«3kjis ana Hothstoln* 1949 ^^^ .aattlatiib* 19!^)» 
Si'sllar tz«ad oofluxrod iii f^ffr^ fffflfffifl ^^ t«ipitgiffl vdiioh itiowed 
siiSaifioaiit aiffovmooa in tho lipid ocnt^nto of the larvitlt 
tho poiNftl oa! tho aaolt etagte (Mo imd A^vwftlt 1970)* 
li. 
lUyAfma lipid ImeX %m& t^mvmHi In tts^e lissl lAtml tastaar 
( a7f of tmsb w«l#st of tht ^oa r^)* titiieli d«e9R9a0#a in the pu:>£a. 
j9tas@ oaa £11^11;^  soac^ inS to a loutft tmvkl in niQ a^iXts* 
fuylh^rg the <Eiipmi3e^  Imrrm of X» ^aeai^fai^ ^im^d oii l^oxrioaii 
inotonGO in tho a3om);t of &t ao cio^ spaxia^  to th@ nai^ i^iap.'^ aSiics 
larvae (Samssror rnifl llairt 1960). !loii8*oif^  la 1 ^ aUomoo of 
foos tlio fat omooJJtsEotica ot tho ass^ -aia^ t^mslis,:* laxs'aa d0i*l0lo^ 
total fat omttmt of taio asioa t$m 3 Sa^ o aftd:p -^ i© sfcarfe icsg 
ottac^ ¥l3O3?0aa tho feaaloo l o ^ fat 4^ «Si3s 13io dagc:SiJS of ^ # 
Ijrood Qa4 ovt2>otiitia3 in ' ^ I s esiutrol^it ^ i l o ^ ttmi tho Xm^il 
P3aat£ioi2 crtoasfl^  foar t 4n^ cma flaallsr iaea?oaaoa aea f^fll^  
(uifioitg i969>« Mfeo Zis^r,mim jamaiUfflf Miliars isio aw^^ico-
aoat of t1if5 f^alt.omt ^ i^ftiai^ ,? •^^<;^ 2^ ftog* m^ 'lacxsst oj l i id i %®s 
!ii :itas6 iii t!i9 0I& insttnv I«^ Tmot eaa^nitly »aaal»0'.1 «t a 
ImmT 1SV03. to 13i® ^gm^m oaa i t %»s l^ asr^ in omowtmttm Jto 
tlJis alfeltot oopaciell.j' In ^© saiRloo (noMrit 1959 '^'1 0t.ti2\lottxt 
1<)?0># ^ 0 2.it?lcl oaitont i^ao .*ow®a o i^aai^ o ^«liij tho asr^ so-
lo^iwiatal sftSMSos of |y5ilas )i?3Mlial^ <a;^ li **iiitili '^itttaittoa a 
c mutant l&ml ot lipids ^r9mi tho o l^ix^aiiQ difvffiloixsatity a 
ffOl ^Titi^ tho hatoltiiijit px*ocSK9oaivo inessmtt b^»slii^ s tho 
laaevni danroloicisat aiid i ta utiHssaticn by th© pttiW fflmil'ln 
KaifiKiso J i jayU C197S) fomd that tho aomal oacl ^ o 
fl i ,^t tQma of tho a*at ooirj^ oa ^«rril8» ai3Li.ftl^ « i^all!ta 
aaeolatttot vithin dl hmra attosr oossi^ lotia^ oo^oio ihowoA 
14 
^tt9vmo9th ^ ^ t3d^t tQm9 }m& ataxia tidiw as muAi. total 
of noth tho tomu omtolaoa aofe tGitiH atpidd thaa Ituit i»f t{i9 
tecs^ th0 L3fpi^ <^0m# '^masj® 31^  t!i9 Mi«i'l eciit«t %nsi 
h^ Qilt>@zt aad scfimeliQisgm Ct9<>t> miil ")a3i?eaQ oal Oilttsrt (1964). 
I t tia© s^Di^ tdd that tM It^d o^^tmt pdr l^ iliiriaiiisa. Issma 
tm apgvmiMWuo aaomit of f@t %M^ t iii«is«£Nw»a as '^^ luxva cxmi 
oldiir. fhUQ la ttm l^iUi' £S3?^ «^^  tifHi il:lata1^ ImrviM t^^  tcrtnl lipid 
v^9 flv® tloeo ^um timl: o£ th® mi^ @^ in«lai> 3A3mi«i« At Hhm 
tiM«£ 0$ pupstim ^ « lipiil oc»ieQaatx^ ic3a %^ « 5 to ?^ of tlto famsb 
KOi^ st Of tlio bod/t tha mlB fnp^ hn'Tiiia hii^oi^ ooiioatstmtiim 
thni tlio f^ simXo pu^aot lnOioatiag a eoacoal ^2i^riiii«t« Aflov 
2 dft:^  toIXowSng a^oi^ ^moo thit naoe ooatalno^ 30^ itoy» OipiSs 
than tiMi fii!3al«8 anA tli&a mMorsblm Qmttma^ (titixm the adult 
lita« Koucnroiri In iiotb aoaeaat tlio total ll]^aA doelineS aftoir 
^tb |»0(it OEMxiEaat dftjf* 
Sidilar aojfttai dtiaoxsiiiloa vlth xigayft to zipia 90mm^ 
txntim %»& also t^mv<f$. ixk HM fupsa ana adoltsof JMfeGI ttSdL 
o 
tilt £@^ a2.®i3 nm& $0f> of tliQir Hi^do ao^iasl 30^ by tlm rsHeii 
la t ^ lnm.m m^ nmxt MS& MmmsMM CXuaklwicsf f ^ ) « 
nttitos " 9^ last M3?«ai teatmrf ttm ma^m %0vm& of ai* iiitagm&ifltaiift 
oosxtQ^a i^ic^tl^ oi^ fe toiai ss^tilxia ^i^^m ^^^^^ ' l^t of t£io 
.-'Miffllil aF^^** 3^^ l^ q^looogifi ft^ -ys^ 9|^  9»|K>xtad an Ineroaoo ixi 
t}i# l«iraiiitit£ie of tha toloX €i^ ^ tho t»aii$foxmti«xi f^m th« 
Xayvii to tho pi^ ma fx«ia tho p»pa to tho aaisltf iMXo ft 
a«io»t«i«o oooaramA dating tho v^pil poxiodf i0^^«lliig tlMit ft^ t 
MUi tlitto «iintli«8l8«a |2« ttio omAy foiasA 9ii$n tuifS aauXtf «liUo 
i t ¥«« tttixiwA atixiiig mo edd^ ipoiiBX «i^e» 
Tli« total l i p i ^ of tho fotaalo moReLtth. button flyt 
MBBM JtlSXlMBbSli ^oyinc !3ig0iticii 1A9 fltttdiod by a«iiedol3A 
< 197l)« a^rl3i«ir» la J^ntfi^ iSffiSMt ^^ ooatmt of tho bo4l^  
16 
of ^ 0 lii0( aarval Issglaif to ttm lamsmm^ VL^Q, ocntissxt in thd 
^mm^^ ^ ts^ lipiil eoatcmt ©f tfeo IJO^ I^^ I?© aliio stw^Eod 
SB acJuo M^t^uma IniiseftQ* s^ nvmHoiiE C195P) ia ^^s||g|a^||aa 
^^a^^f^i^ 2.na«i?^  v&mtQi&^ M^ogfe ecuofflfftasitScii of fiat la 
t l^ mttiftad aj^ snet Isdtexii !!i9tm« j^ii<$^£i» 1^ IMMSB. .^ ^^ -^^ IM 
I>©t«i3et ^ i^i^ aiiaii W^ in ^*» pigoi nloipo i t m s sftiplSlcmtly 
at 3As<iiel-p»^ ti!^sf@s<i&tim ( ^ Cosrla m4 Blsf^ t 19^6)* 
«tiit«it la ttt® oxa^ r^ fxudt £l7f Sifiqia olmn tbmi tliot of tlie 
"^ JMSfSK ,T^ i«^ «f^ q j^ t i i^a mltm oooaiaKaAtlOR of Hiildis 
oe«t»rod MviXLa tlio lazf&I dfr«2.09iiant» iMoli vas utili»od 
dEiS&iiis piipal ptxiod (KaXsttf J i Al*t 19^}* 3i^lat9,yi In 
yiittL t!i@ oDhaKiowMat tff tho )H>djr iMiiai^ #ixlnft tho H^wmX gvouth 
IV 
faftlffinW i^lttyr E^^ x^ iaaie® «ua ^Kt»fi < 1970) mmve^^ ini t ial tBlX 
ila«^ 1 ^ Ii«ir3ipt«3?«9 iNsSf ta Min ima MSffiMit ^^ 
tetiO. i^sitsca. Hpia eostmt Q<:ar!iS3!l&t0d %iiVx nm ^ ^ fl&a@ ^ ^^ ^ 
^jdstm 1@9^ 3!Wclis4 lii tlia test larval inslar (.-^^^s^i m^ 
^ a igtjMEis fCKA® of tlsis apjcl,«o laa thssse tiao^ ^n jaadi total 
l i p i d s ®© ^mt o f *£Sli* l33ai^SJ# 
IG 
i» goi^ivg m^Mf^ ^liBigg 
filloai with aolol! tffeia to a i^ fiii^ itj <if al«3«t tmi todits cma 
t<^ i»s 009^ 32©^  ^ aaiMa oEtam* a©99 tmtSs:^^ $im ^^m fcetjt 
?xcm t&3 atoflfe 0a3.tizx@f tli<i f^Pt^l^ n<»ilta4 nym^iQ to 
tho 4th o:f tlia 9th izi^aa* ^m voll && tlm iwnl^ mmtisn^ adtilts 
%iQm ^ftoa oat dmi;/ liatwom 9 A»'t« to |2»00 nom* 3tt#i it^aglis 
and "^o aaalts ^mm m^T^^ to %o ot «»xo a^o* silHMiiuoiitl^ 
t!i«l:p Q^ yRQ ^sttnT-^Hn&A at tho tiia» of o^^zii^eist. fim tt;^!!^o 
of fllmllAr s ^ if93Ri koiit £n mo p»§ ^IOBMS «a^ puiy of ^m 
nmtlf &mimd aaults wm kept in « ot«iXl »ii»xl»£; tulM Cla ^laao 
tulm tioaaasm^ 6" x 2" vith t^ aoiift am^ at liottfiKi) miA thoy 
vom psovl^A 80iy£odi oottm wMias daixj^ * i!}io tstiiiiitonmioo of 
tho ago*^l0a adolt p ^ m VHQ ft3.sio %dth A iriov to Ol^etvo tlioli? 
aatlA^ %id ovlpoaltttxi* 
two l^ d^ E#@ of «aeli a ^ \mm ^m9^m& md &$t«» xo^rst^ii; ^m 
5§^0 f^ aO iil£ttit9a %^ vsmm^ th» fxaodd #f 10^9^0 4fle« 
tii'«d l^2iiSt 1^^ owxi#u yem hmm^m$,m^ S^ l#0 itl #f 1^^ C^Ot 
few 19 aimrl««* fh9 m^vm^sB^e hm$Ma ^^ mlnWi^ p«etoia» 
t io i «B.4 lli««* iftvi i^irm m £»ii ix^9 <»f ft miiemM.G iSbioxtao 
%• gttit i t s tt«ft on IOM4I tio«a«a« 
f^U 
?«tcliX93*oa«9tio fi«3ld <4aiaikE» B»^ *H«)» thoxtii;^^^ ^ i ^ « i ana 
oantfifttsed nt TpOOO r#^«!3« for IS* Mxuxtus to @QttX« dom ^ e 
aootsto Sa a1»®ol*jt0 filec^ol« At^im i t ^eio o^tjlfiisjod Qua «io 
sti^sBH.'la&t omtatBliif mdnm^^ %gx& «ij@0l@4» I t %>as dmo 
thxiiK» to s^mtmi a l l tmm® of ^aiaoiKslSii* ^ d ^i^etpltato W^B 
fiiaff^er %«i^3a %dth iOLedi^ ^ m^e ml^mm^^^l'^ ^f o^eip t o 
saio^d fate» ^'ollobliia tMat ©n«li paRsctjiitato naa ai8o«^ir«a la 
t:i imOH by iieatisii; la th© l>«i'ilJiS W!t9V fe8t^» Shia :?xwia»a 
(^iM(li vasldCl ill Qiitwgmt mma) \i^e &m\Sk and i^ssad idth 
a l i^Qto mtis& th@a ^x»d %fl1Si ^«0 ^ sOkoiiiiQ oQpp^ s? ansetgont 
(p»iiax«a 'm alsla^ 8^ na^OC l^tt 0#t H Had! ma t^ ^1^4 l a 2l5 
potAMdum tastxiet@ < §0s | v/<(r iiitli») mid ^i«Kilmted ^ mtm 
XmrntiBLtutQ ^or to r:tS£Bit«s}« :3^ 11<»4n£i inouMticQ 0*5 ^ aiXutQd 
(90^ I I I foUiifisiooatim iP0B$g^ t Cj?tmiL sM^i^t) uas ftdd«d md 
«l9B«d la«lciKitl2r to Semilep 1^@ ooXouxv A£t«r 30 sil»itt«i} oolong 
danolty of «a«h tSxuH solullai i^ @ xviQoydoa tv<»i a^sftiranio^s 
2tfi9to«I#0l2le d0lO3!l!3«t«iap &mSa9l^ » lOaak am^alo ^ Ufidng 11 
Md nxtttxb ^ 9 yAmSk mmi9 oc««(iat«d of 1*0 na ^sti ixod 
vKtoy^ !l»0 131 aCUcaXiiitt OO^ IMSY «»»«fmt and 0«f lO, dlltitod Jfoilii 
Z9»SQt)t« 
«^1 ' 
i ^ S ' ^ J J ^ • 0»©5 0.1 0.2 0,3 0«4 0,§ 0.6 ©.t 0.8 
(ral) 
Ottatititj? of 
*^ t0i? aaaoa Col) t 0.9^0.9 0.0 0.7 0.6 0.5 o»4 0.5 0.2 
Iloa^^mt •G» <dl) 5 
k?olia a«a®aQt (til) 0.5 
nEJlt ^0? to niau«0. 
CptloQl flmsAt^ • O.OTilO.15 Q.3^*«H 0.S9 0.74 » • -
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PROTEIN CONCENTRATION IN SERIAL DILUTIONS (MGSO 
FIG. 1 
aift«»mt eodlcmsiBd aoliYti«a«t » n^mk&MA maem Clfig* t) usifi 
Bifth^a^ ^ # ^pissitit^ of tlie totiO. pi!Qtt«S»o la ^ o a31<pot i^ jp 
ial C«) «iis olfealiiaa Cas^ jf • «>• #fw IMs iati^ tlio total pwlota 
ai«®olwa to f»0 iSI IMM <S a 5*0 « f*>C). ^bi^ ll3p tho 3?i!0t«la 
o<mo@iitx»t&« ^i f t3g of Hio lio^ iKii^it oir for tag of trmtAmk 
«f«i#rt HAS &»o%a t^ aiiddliij^ ^ 0 '^C y$M "^o Ijo^ r^ oip Hio tioooo 
woillit of ^ o adolt oir tho omxyt iw i^^ fi^ i^ ml.?* ^ « 9^^ neio 
aisRlyooA ototifl^ ioAXXy to (i^iiX9oi«to 1 ^ «|#^£ioaat aiffovpaeo 
oo atotft&lMd Hitov* 
91* %Wa*tA<tt of aiffOgMlt ttMtola^a of t i f o^ftA^^ 
mffovBBt yxototno of tlio oittiiM of Hio noma as %i«i|. 
oo tSMit of tifco fs«6Xoo tfOKloA idtli iaoootiot^o woo 8»ao % 
f oX o^ois^ iRaido 0i3t Oloofexoihosoflifl toila^^oo ilt l ,^ ms liaood «i& 
t l^t of mvifi Ci9$4)* Tlio aitftilo mm H^ vwi lo3ioi»« 
* ) iJHtliiUflp mfl JBill i i i l lM iff iiiitti lui 
2A «bM pvooMt iirfootigBtimf TilJiiiwn C T «iaoaoy of 
lioiii«tXo«ihoa0itto)i a sopawowtati'vo of l^O flOoxiaatod hy^ iiOi* 
24 
Berth th^ Smiidcitioi^o IK9S<» ar^^SSj^a t>s tiK? tc:^Q^ 
oe^joi m tli0 4 aajr eia 5lls instajp i^r^^ia ^ J>» JStoSSSiaa* 
^0^i;4oal. J4iitei© (9$^ was ailiifcoa la aoortfcxiMi (AauSjsE) t& 
O^ lOOt OiO^t Q^ *>S!lt 0#0|^ oa^ On 1^20 ocueomiatiflosit ]?roa 
m^ Mluttcnt f»0 jil «ias appii^a m iti© E^fta^oaiacto pleu^ giQEi 
1.^'^ uoaa cmi^ "^tm:^ ^mm pvmiM^ ¥ith smmmil oottcn ®ead« 
ait^ X *^ ^ t msil^Q ana tli@ f^ s^CL^ D ^3»xgttd tT(n 1^ do@ tzigat^d 
oos3pl0to 0i^a3pa«o aaa 3.«»B«vit^  u^ to tw«lim da^o folloiMing 
<V05|39 0«0l9St 0*0070 m^ QmOxm^l omomtiJ^iciiB to aostonA 
tov empmm^o miutioi^ %^ ith timx of Xdn&mdt tho LB«Q v^xxm 
*rhm m th® 1^;^B ot ^w LD§Q iralii©© ta aU the futvue 
m^^trnttaas xea^cnimt aiautims or Xiiaaasbo ana PftzBthim voxv 
neamroS ca tijo oltoss^t© 6afg 1^ to %2 aayo. SSrjllaia^ tlja 
-^©icJit of t&Q maiim tt&tsm !•<!• 1<X) as (po<aa4) yo.o uc@Q o^s» 
^@ s^ipagatim of ^ 0 psototas to oiaiot^ t&o o:^ QxiQimt£a. 
owiiii»» ^© pacaoa owBtea t io^o oitHos? tesfca tiio a^^oc^oa ©]p 
tliQ uoraiti}. ^laalmsi "mm ^saj^M aad tiasooc^caS iM t«0 ni of 
t#0f5 SaOl ia Mff©y Q<atiti«m ptl 0#3 <a«ia :?03? oXooSto^aiosoclQ)* 
^i» Ucraog^mtoa usi© o^atil^usaa at 7t000 «»p«ci» ^or tS laiaiitoo 
aaa t&o @»pdi»atmt0 mrsegim tl&@ ooltililo pin^oiiio ^Mm nmd 
tor tht odtod^^OTetio @@pas@;ti<ii of &Lftmem^ pi<ot@&iia* 
vao '«d8 tJi tli0 aoji^ajiiao golt t&<i«<8tos«t tho QQX ttateos <alcis9 
tu1»iao i^ii^sliiis 7 ai loa,? \«it!i 0,6 tm itmor cHoiaeter) wos^  ^ r s t 
\m^9^ tdtlt ijurf \a*i2i,; ^wa»3r cmd thai v4.th j^ otauisElua 
at«hr«»s t^« soXttticsi ta sBai^ tia??.© neid nna tlaalXy »tfta«a %Jlth 
^i^Oiiis^d %iiitQ$, iii3t;ii0i*f tli9a9 tuli03 vavo stUocsit^d i»it!i li' 
oolutlai 0* diHatd (a- i / VdEi?!, l«VT»)» -livi pol^crjla-'Jlto 0sl 
00l»s«i iii tli@ t a ^ oouAuJtod ot 3 asotionas Jglrdtt ai tli^ top 
a l^Tm p^^sfx^ ml^^m e«i»tsii»&itg th«t px«»tol^ aEnipltf adocnd in 
A*. 
Gad iltl?ill*#n»*rotsi^K>^^ ^^^m&m MmAn^ i^mm^ tiossn cliftstoQa 
fsco i:o<ti*i4c^t l^i:>osst03:ioa# :::ajlmd ^ismsmu ATucuim 'iUtsffjil-





HatlXlsa iii&tor to 
aoiuticki •J1» fiMH 6-7^ 
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\ ^Qttlllea tiatojy t o t^»C^ ia» 
3I0XOS9 40*00 m 
1 part aoliitioi A 
S^ felD %0o :Sm^ ultlj aa e i i t^ fpan*it;r of C«i4f* of a«Eimi«a-
f paxt aoXixtloDL ii 
4 paxts oolutioi <# 
or 
ral« 6*0 m 
rjtdtiixea tAt03? to 1,0 utsu 
m.0tili@e xnt^t aaa @3J.<a^ i^ d to stasis i^v 30 islimtaa, l!h«ia 
^ 0 asasi Ota msmWit^ ov^xSteia vliai 0*1 lal of Oisftmo^ votor. 
A m^ Mn^t ja«o»i8o®at t u ^ map ^aa p^094 «<mi» t&# twibau f©3? 
m mteiitts tet ih% poO^asxi^tiaa «f t&Q iasge pox© gel* Sh© 
%.^ inr Xu^r tlt«i va0 x^iov^d and 40 ;A1 aai^^le of ^s^^tins 
hota<^ <ffif$t@ 1319934 \iitli 0«tS iH. Vxsa9 poxQ gel soX r^tloa iiaa ad^S 
m "^^ top* f3i# il^ p3l« l a ^ r Has i^iisiin pdl^sidslssd fov t5 T3Siitito« 
in t}i@ sma#sp ai9«x£l»a a^ <mt» ^ « se^ aniniiifS e&&m in oe^ db it^t 
t i i ^ VAm tixmH^ £ixa«a %ifli i^^ l^ i^r solutioi CsH d*3)» 
in alt^aRiKtlvo mid xo^tivoXs^ aii^lii si^^iod ot n^i lo 
ri«l CXttiiio 9^m ml aoluticn) %»« oiiitt«d* Xnsl^a tho aa^pl« 
i4ii«li «€ii^«it«d ot 40*0 ;aX psotQiiui hmoganBt^ M&Q zslsBtd %tl^ 
3,0/iX 1»ro(t€>|ii«ei<4 him <0*0$ )^ and Qn«i dro|» ot |^ly«»«el. vRo 









b0tt«v vte^txtioi ana nxmt ovov th« aiseatim of m^ «a«0l«o^ 
0^03? t!i»oiii5i oc^xatt ^mwslnm ^ ^^ m^m liwftna susKtiitQ 
TuQ fsr3i>los V0S© ^pasfiEttd olecti?cr#i03rati«P4ly tit Tom. 
tan©©33Bttt«e ( S3»§I®G)» «^ @ tali©© i(®s!© im»tt<pllf aaossttd Into 
thG { i^xmoto o:? tlio tipp^ a? lH3:£l'ii:p «oi30wo&ir of tim oJle«*3K5^ o»*» 
t i e <liasfi>93e» Sito mmmoix ^ 3 P^L3Laa t^*^ 200 aa gtod: IxifX T^ 
ooxatlat(9s0 G»?)» '^m ttfrnv mmmolT im^ a i ^ t i n t i i»lth i3io 
©omii Mfi^sf so tliat 1/3 ta#i 1^ tlio loimr o&€ o^ tlio tulnos mx9 
m.p M i2£to tlio tmf1^T0 ^ 0 pomar oo;^^ y^Q ocimt«^oltf cai^oat 
to ttio i^ p^ev z«sowol7 ma a ottiglont mtxmt of 5 ift»J/tti^ 1^ 0 
suppXioai* ^i« px«tol2i i^is^los vox* laioyoai to Sim fo:r mo m.& 
& fmXt hour tS^oi the tm«kii3g iKeocaoiiioaQa bluo %# Imnd leocidiod 
uotty tlio liottOQi (about 9 an fion tlio %mi9T gia onfl) ot tbo tubo, 
l^ ho^ i ii«l tulMo % s^o 2WS0110A fxOQ th* a«n*Mrt« ntia ic«l ooltsuo 
v«iif« xoao^d fvoEi 1&« ^ a o tttlMo bjT ««t ly xtQolag '^ um %iitH 
2a oaiigo noodlo thvou^ uhldi a tliia gli«M» of notoar %fa« liado 
to paot. Aftor ^^M iwtovttl of ^ o ^olot a aotftlie lattikor voo 
loooxtod iiito th« txA^iug ^ bettia iMOftus* i t dioai^ pooxiid 




r ig. 5 
t j ^ 
e^tSJsm <^9 tli0t±m ^TGmzth ^i) ismimQ^ ^Xa vmm 1:0^ in 
%li»3$ ?€4 aoltttim f&ip 43 siSz»ite@ to fix tlio proftoin irm^ m 
fUstB^s^ ^ ^ prot^tB Isaacs isjxsi cttsiiiofi m. O.Otf. 
0ciaaQsl€M5 feiiaaimt lain© ^ (tf!> ia 12»§fj ^ a !>/ ^ csos^ tog the 
5©a.a into i^o ^ for «a lioaajv S^olloytos l^ilo ^ 0 S9la V0f® 
^itaiaQat Urofe t^ ^^  isaepSs^ to tOf; *C.\ tcr ^ hoasKi '^%ti - l^oa 
ta t^ aogtle adia iMdi al©© aaaswfi as pfoaojp^tiirs fo» 13MI 
0m3ia i^ ot 1^ ct^aia^ pliotQpjs^^a mtHxiu to ^2nt eolcmar^  ^dX3fos9» 
tscKiiiia £^d sittcm^iiiis fsco tli0 sSiotQ^s^ i^o UID QI.C^ csQswttlal 
to iRspx«2«i€»it a i l tilt ^Dia ^i!ou^ l^lEip^ mii* 
^ # XSllIti '^ Q3LOIi;tX<Q9h09aitiO flow (Hf) V£ai29 Of Q^^ 
l i f m I . I—.IM..I . I I . . I I I . •> MNiiir , Mil 1 1 I „ . , , , , % %m 
©0 til® o i l g i a (ifUg, 5>« 
et tiMi %&oX« 1>oa^  of ^ o indlviaiiaat ot th9 4th a»d 1^ 0 9l9i 
iniatay ii;^9^s os vtU »« in thu adult sial^a and £iamX«8 of 
ogQ iMu tl3f3l %^4i96. sad thm tsi^ a^sQctel^  hmfi&mlmik in %0 ^ 
94(21 (l*05D aca.u«t<m« M a t%sm§ tvQ crndSmTo of «a^ «tao9 tmd 
mxsSMi^U for tli0 ii*60i!3ln®tlcii of tlio totia fodsieljacj 
0:tg^x^ (fB3) f@i? ijg of tho owjctim tsolc^t of t&o 4a^ v4<SWi3, 
f ^ ^ o tern m0tm^m to ^ o ia m^ old e{pi» at Q t l ' ^ t "^^ 
l^ijQ^ OHJS35I00 02 t«o fJos^lto of oaifi csgo vow a^ioaoofeoa ma 
tamofowta to a tlltoa? ^toj? for m© stout© to tmmQ tlio 
ti.€ios3i^ t^tor« *^!h!m m^ p^v IKE^O %!0i{^ o<3 tm6, h<xm0m!im& in 
for t& r^iiit®c oaa ^ t isssyegrsat^ ats ^uto o^jlaiaoa ifoxo aaea f^ 
mo gjWHtitatiTT^ aetoxsioBticn of iihQ total loiteeSsig 
sK s^^ C^H!!) SJS t l ^ tiQ9»0 !i{»»3csaa&tO0 tia@ moea en tlio isMathoa 
ot mmi&9 <192S>« I t 1^3 tmna to be fiilto o@si@itiD«i to aat«ol 
tho txttofi« of i^ m^fOim mmi^ tti tlio H^^ Oj^ watois* lloy#vi»i*t 
^ « qitifMtitsf of tho tfRiplOi xeni^ mt ana otttoa? ^mm^m %m9 
nodiflod to floit to tho p»ea«tit ln?B«is«tii5Rtl«i# 
fittt 0B«li «»90«»atfint an aliquot of 1.0 sil %is> iilaeBd 
%dth 5 ^ ainltvotfilie^o aeid »iag«ist C:ii»«i8if wmm^^* ^ o 
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GLUCOSE CONCENTRATION IN SERIAL DILUTION (mgs. ) 
F IG. A 
^gemX^ ^9 f^lmw^ tii«i isooOlQa In th® swrnlag <^a i»t«y for 
1$ siSjtiut^ s* HmkiS^^ 6 rail. aifl^ill94 nateap iit9 aadea ima 
th^ aSRi^ i^ljr Jil»a ia cash i30l«wi!®a tiiFil aol\sticii to vmQ up 
tilt VQlvsm to iai» lii:«tlt*«ie5mali'# o TO>i0«t; ^ iJssJfi. a^© o l ^ 
l>3»ssi^ an»d %Mcii eontainsa 1*0 c& atntliloa wi^teiT inti^mik of 
l^ <sio|^ a«t« «i^®# 'Jwei^BW ^vom^m IMQ <3l':^a» t© thcst f©» 
fsffhoy aam:;Iss» Sx© mtoav teiulti; o-i? tho ftoal ac^tsttqas w^® 
C!|» q p « i t l t / ©f t l l 0 » ^ C a i X 2 JS^P2*3 i a m < ^ JB^'Vi© %ia« 
plottai ^y Cf^ tainliiij o^wi? toidlt;^ of th© aesial aia?itlma. ot 
OXooQ^ <iliimlaa) of Icama sts^m^t ^ ^ <3m^ommt of tlio 
O0l€^ 3? Iii thQ asrina ail«tt€Si3 ot t!io tjXuocs© i»f* dou® in t&o 
mm tm&mr oiia i>y tii© mim '^mm^m aa t^ooxltjoa ijotox©* 
Hoy«9@r* tb>o v^nas of oa<Si mtisX ailuticno %iao mao to t*0 s^ 
1^ aaaSisg '^o mq^m^ q^mxtttg of a i^iUoa ii@t«r <f mliift 2)« 
%o^ %j«Uit or tM mfktijm ¥«i^t i^s mXcu3.atoa« 
^ o oiiltJiwtlQKi Of tlio totiai ffit oflnoetitsiititit (f to) im. 
tUn HtcOto t»oa^  of 'mn 4tli mia ! ^ iiiisr&a)f n m ^ e ^s mDUL an 
fiaiitt of t»olh M:»OO of i^ Mii^ ga;tattia %ei8 Issood on tho ooililot 
mn^-m^tm, ^8thoa C^ -loth^ a in '^«^!M>lo^ Tol« I2I)» 
SA thd a^'M^ tli4o c^oovmtlaa t«is siAao \titia. xospoot 
to 08^ Ago tern l^o tiiao of siooltijig to 1 ^ 4lii inoliiy to 
O t 
a9tmo^9^@» tii«ifQci9 In ti^ id &atat% tho ^Q md detcmttnod 
of m ac50 i«^ t® tofistltri? wel^ fiaa to mm cJi^mm ma itim jMea at 
l8e to:? 40 h«ss3# ^ ^ ^^aa tSsida© i«so I:cpf5 ^ a ^zs^nmt^vn 
fQ^ ^ riouyg to m^JX^ ^mx ^osoitJsay croma to ^no tiwaa^ ta 
a '^*sM.f^ tlJidi iia^ l i i ^ pMm$ $M a ooaia«t o^sscticn tulm 
tSMm^ v i ^ jp t^jpsa s^n a^d^ tsr CB#B#3»> laia ©lamocttA %iittt a 
Si« QStmctiKa «if ^ o l^3t waa allm.3d as <jaiitimi«ia. 
h^^^:^ s?0r 10 hmm m a iKstltos ws^ ^y Uatti* :j3fiajlut* of 
inxioa. AX3. tjftoes ©f t^h®3?««»» flsxaiJ^ iRKjo^a liy kfmp4«g 
^@ «ael3!aol0d :e»t at 58'^ C IfWP 24 lioaTs. airUiaa?^ 1^ 0 artM sCat 
0!«t!ea«ite M^t9 k»p% in tii9 a»«&oe0tO3?9 tint S to 4 honxs te 
ailiiMUs» the %^#t* liHflii th« v9i|^t of th^ oset^ ssacfeod tolsa 
jgiMft t«i8 imoifi m th« tom^ titled of tlio liod^ tio^uo* 
Th9 attoiloa dsrla vovt €^ v^«n In tho Api^mdXx t^tkloo 
%^ «f«ieMi laid odisoULdAtoa »t«Hatfl vo»t MtfOxva in tlio taaft* 
fho ri»«Bei "vsavMto of a aoxioo of «xi^«niitiosX ttts^mz %mm 
kaom itnel t^mMT^ 9TS0v foy oniti nana valuo ijao aXoo oalouXatod* 
^*^ • / g'""' (s « a A us* ) 
»•*«•• W «MM 
3»l^ ». 
amf' % 
wm^^t at m& m^^^iMn mkik Ifi i« mm wm^m of llm «I1^ ^BM%I«MI 
I t 109 l^ slae^ M© to togi tiu) mum iiedltMi® gliitifiili«fii3l^ 
to ftfpmoi&tii tlio adMpi^oitirt aift«»s«io«a Iwfliioiii <^o mgm, 'm^lvmu 
for imiioii^ aafo or Inti^osa msi t w somi iisaii««* ?09 tlii« 
fuipoMf HM mm agot ^ o svifemoa cifi « oenlx*^« and tNi 
«lati«fti«iil t9^ h»i(iiN> of nKixi^ '^ im «sl0^fi«mio» C*t* t«i^) mm 
2 ' * ! » ifa)* 
% t p MMMlAMMMtMAlllMI 
g » III II 1.1 I I II M I IIWJill 
• m| ••if* I 
f • 
1^ I 
i&oxio tt| • »ifl&«y of o%«ovfttti4n« &» f&MI iMi«ai«i m^ • mmn of 
Ov> 
aooovdtti^ S to dSi£^ 3»ant digtmeA of ig^ modoa CnnE^v of 0^100) 
oaa pfm)0ai; Im^ ot M>#ii^ii«i03* If tho «al.c»li^$a wlxm of 
« t** 033$3od9S iSmk 1^^ of ^:^ l^tioS^od *t* i^ tOi^ t aood^fi 
ftiirltiosf In mtftk tmiQ of tho t o ^ acooraiK^t i t ^@ infoj^s^a 
t l i ^ ^ o il^^i?wo0 iNtnosa the csooa VQ3U;^ 9 W^B tMttdttmlit;^ 
*Utlio*4i^  ^sasoHifet^a teSil^o of acta liove Moa »ifa2n«sa 
ill the t®3^ &t ^ s preosat tli^aio to aj^ pjpQoifitto tlio vQSiatiaau 
in ^ffaxmt mm^ia^am^^ &mM,%%mk&$ emm iiaposetimt oorxiiaLe«» 
tiono l»»lt^ ooa aiftexmt o^»oir^ iiitic»9 htwe ^o«i ip^ptiioali^f 
iX2.!ii!tx«tod cma l}^ apiiris^si^o hintogsomo* 
I^!lio {imtoi^oQl d»tail.9 of tho fomXo fispfoanotlvo 
03S)p»d ani ^ 3 oviisi^los haws 1»e«Hi gkvmi. yith tbo ho^ lp of n 
40 
nf*0ieiB3 m mi hWM-i mm uMfm: o'^ ^j^i mi im> mm m^ iimm 
^o %jlioi0 iHia^ ^sir^t 0* tho cso^ "35ie ii2P^a djmi:io® 
aaa tHus to %2is©ciat« ^© i^ asaiatlaQQ ia la^ © i30ta&Q&it@0 eowea* 
t^ tnasitosOf til® to^ weii-^t ©f the J^n^Q t l j l ^ ii^Otea to th« 
f««3e^a In SO taati^aHKii laapwaa of oacfe <J(^ . rd^ iilusSlgr, ©tfeo:r 
t3so m^BinQj^&&iB ¥ticfit 03? ^3.^0% 20 mKibavQ of mih mx of 
1 to a). 
fliQ att«atioa of t^o #ttfe4;aalar %iao 6 dsya oad iiixlRj 
tlii© posloa i t naa c^o^rmd tSist t3io %lioXo t>o^ ^ % t^c t^ o? 
aiffosvot zi^ piiio of ^10 fli»^ ^ 0 imxio^ t»!lio raocm imlu# of -^o 
iihoio tiodl^  i ^ i # t lit tliio ing^r s^piifloEmt^ tzio20«»o«a fsoa 
mm to sdbc dnyo CTftlOo 3>« 
Zii -tiio »oidL? nooltod 4th i&tftay a^ siplio CMIVO api)« tho 
KbOlo 1>o^ %Mitalit xiiaa^o ttotnoiti %5 sig to |4 ag p«:e n^s^ 
imfim 0*S75;£ 0»§42 iig ptv n^ n3^ ># Bivlliort 'ttio sioaa Ho^ 
woi^t tuesoooott vith thsit of ago aa4 olao of tho l>o^« lilthln 
tho ^ hotifB folloidUi@ taottltlngy oono gxevth tiAcoo plaot and 
^ o i#«Mht soaffoo iMftiiOiB 9*0 mg to I4«$ «s por aya|li C&'tovogOt 
10*^ j ^ 0*649 ms l^v ii9i9|ii)« ^ o tvo an^ r «tLA a f^e i^o hffiro lioxo 
41 
'W.lilMI«.'lll«,MII»« 
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f!raiae wlUQ of H* at 5"* l«ir^ ^ • 2.021) 
i^tm% drnM^Q trai/^ht aa mm^m^ to t t e t of cwn an^ oia Sa^iriaaala 
4me i t »t3^0 l)@etii«m |a,5 «@ to SS Gk^i fcrx* 13 :^;!^  imm^ at*S75 Jt 
0*19$ «^ p^v S3;^ ii^ )* "^ziiis ^@ »93i^  M hmam tho x»l« of tlui 
i i ^ ^ t iaox«Kid« iKieoiato iPloir ^X^oui^ i t ia e&siifitfint (^I}1« 3>* 
nmrnrne^ 1^^ a^^^s «8X^  nittiti hmvl&w thm ttioso of tlid pi^oiaitig 
a ^ !3oeBii@Q tiio smQQ of isiaisp noie^t % s^ lN3tiiK»a» ^^0 m to 
50.0 m CsBiQixt ^OtO ;g 0»S6S i:^)» StaRtaj t^o 3^sfc tli»ao aa^g 
t!i0 ip^^ <^ ii2^ e)ia©» I12 mii^t w^Q m33M» thmi ^x^om Ct^ aMo 3)« 
Hm^flort %o ^ » a^ ^ «a^ si^£^B ^ov ^ s t o t i m o^ tioii^t 0^t««»«n 
32»0 ia@ to IT.O qg Coiest 0*110 J 0»7t4 stj). Slmo saaiEaia beajr 
tj<^{^ %jaQ ottam^i OS tho eth poafoiitaoKat aay i,©. $nm *mfQm 
til© coisatfess to -mo 9 ^ Off €io laaca iaataaf (I?ii3» S), 2^ :gtlisap* 
•?^ o i^am. wmm of mi:rt!itica in tlio %ftiolQ lio^ %i©i£^ t mong tlio 
4 ^ tuffeas? » |^lk@ fseo itoo «9»o to tli© 6 m^ oia o^o naii lietwwia 
0»atf jt 6»S4t S3^  to ®»t1 J 0#T'I4 as ^s? n^s^ oafi t2io iiti:dsa»i 
iii03i«3&a« Isi ^ t i # t iii3 aofo '^j^ m nivm tttmmm 
*!1it ®itl'^testi<»l i i« i miltieo ^itoat© tauiiiiiifioasit 
inmmm of 1^ m$.^t in mm ^s <^l^ n:^^^^^ llmmmm^ M t^o 
v^$«^» &t tho 8ii1ia»q^ i«at @^ tlio99 i9 slptificeat iJtonaso Ixi 
iim %o^ «ol#t Ha ooo^ax^d vlth tliat of atro ^ o n^t^n ^ t tlio 
liao l a i»lttAU:r xft@i^  ^n^ ^ ^ (SmAml in tho S t^ojr ^ 1 ^ of 
l^ TiB»l liio px<o«iiao of niooltiag fpaa the 4th itto^ar to 















CfaUo wluo of H* at 5^ l«iWl 3S « 2«0at) 
Ji4#5T3 
4 r 
103« fiUl^r gvom x^^ia^m of tNi 4tii Inslair ti%Q,* 5>« ^ t^ii« 
^ d a^ti^3 m^smr^iim^ to aaQXti»» Xn ^0119 n^p^n idtSiSii 
t&® asst^  ©f 'K3is D;ra6«ss@i^  laosssao© la w i i^ t tsocaae low*eip 
^ f ioa f^co tO»0 fag to S»0 Eis por a ^ ^ (oasm, g%499 ^  0.6t2 f3B)» 
<l£ia ap^ oH^ Q;^ miio v«i^9a fsrm 14*§ sig to 30*§ lag %dth tm 
&aoti ma diati0lioal3l7 liisiiai£lo»^ (^lao 4)« Wm mm 4 ^ 
faslaip »7# j% %x\ tHoa© of tlie 9^i lastai* ©aoe tlio ^©^ i^ i^t 
v&^aa? liiex@ii@i€ ati«y ai iioasfs touo^tno mooltln^ ona aacb 
%tmt otmtlsimd 11]^  to 4 d^ e^ «iif& tfoo moim ^ oa? voii$it latis 
60*4^94: 1 *1^ @gs «iii<lt na® momi ^ on ^ml^o of ^^ 10 adnimai 
iNi£#it dairliia ^%n tii«lit«b ^ o x^o of inox^so 1^ at 3 ^ 3 
4 aRy oa.a nrssiis Wk% »M|^«li'9tfl;r M ^ M T Ql^iifloKatS^ tSiaa 
tliat of ^ 0 :fQiiai»? u^^w (^ {Oao 4)* .lft«iid&ya% alttimti^ tho 
wcd^t %<R8 oaatimioii^;f iKiUt U]^ i Hio xato of Isioxtiiaat Imcmao 
ttloiMijr ill ^ « aoecud ^ ftXt of t h l * liurto»» Ast ooou^ sod %fith Xm 
mim. ^ody v«i^t of i&m mvo ag« i»;is^3 tlioao of ttm Zfttoi? 
























• - " I 
4 
t • - T 1 
5 6 7 




9 10 II 
FIG. 5 
u 
m^rnqprnt two a ^ Qvm^u iT&iaXe 4)« Umitm9T§ wf&jdMm h^dst 
iihicli i»s faox«i th)m tluceo ti!i»» the vol^it of thm mto as^ 
at tho and of tlio n i^siiliiii I t ^ 1 ^ 113^0 CPinod CIIIG^ t m tioos 
¥3i{^t tlsaii t l i^ of tilt stsirl,^  fa«»al.t@S 41& instajr n^^© 
It lao ol»9iS¥od timt li^os^ioo in II10 1I101.0 iio^ %ioii|it 
fxom fitot d&2r to ^m wlMkm of ^ 0 inslfiip m^ 42»9t !a^  ond 
iQtor i t vao 19*^$ ^ t provima^ m omasioo of factor e:xo%rt& 
mid Q0tai»oliQO ia ^^o flvst baaf of t&o ingtayw Za ^ 0 noiay 
omom^ od aaatOf total ^odr wii^it ua^ alsnlfloEiatly Xoi^ y ^^a 
that of ttio f^ iU;^  Qxo/m ^ ^ ^ o l}ofo:eo 8«3t»ao9ss^ o«l«* fldo 
doOllno vQo aoso 3!^ if»3ical&« la ^10 i»)34»3 ^i8» In tlio f^asileo 
(x^g. 5). 
Altliou^ tho %ftiOlo bo^ ^^9i|^ t of Hio Indiiridaax adtOt 
iU ***»*^ '»i^ !ff« <lMih mmn) miMlk %A^sm th* ISAQO ago giroai^ t 
i t wfto foond that tho wmm n^iio %dth i«0>^ol to iwilo« did not 
mppmdiATBik^ isitmmm in oldoy IKIIJOO an far ns 9 d»^ » tdiXe/vism 
mmvsmmm Hoitoimvf in tho W03M» of aahooftioicit ago gfoitfo thmm 
"vad aoit itior^iMi in tho fsmvf^m ^^ifit of th& ii^olo Md^ liot 
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mmc^& t^wmi ^#0 2^ to 45*0 m idtrntmn ^mt of ^to t«»U@8 
te t^ 0ls i^ j© ®sia tfcio 1K>% laiclit liio«^Q@ai I t to© tmm& iS^ 
tilt tpm» m^ ^ ^ ses^# M " j^dUitiisi in "^ iii %«lc^ t #f ^@ imSta 
^ S tetntte 3$$^W ^ %^3 m t® *^«040 ^  l»2aS i:^  caa t^^sa 
looa^  iac^ipi^Qsat dscaiotiC! ^ t& 12 ^m in^eatlliG »li»Gi % 
^ t^f idmt sis® <^ mMnti®€ and Hid m-MM>l ii^i#t %i&@ |ptn@t 
Ij^ ^m € ^ f 0M fMalta Clll.0i6 * 3»a@0 iig) <3l3, 5>» Mtti»* 
Xm&X ft mai^sj ^lati^t <10%|05 j» 3»993 sig) ^gj »soo»aa€ iii 
t® Ifej «ati f«i!a«gt I t naa s#Ha folliwia ^y a JS^ ai m -^ le 
M ^ ^^ i^ilxt «?t th# I5M^I>® f3p« «85«> to 12 4ay d a I4f« ma 
Ii0%w«n 64.041 J I»4t7 m t« t11»Q^ Jl %a30 E^ I t Ktia 
immmsftiimi t# (»'&ii«rf9 that tn mm ^t ^ 9 f€iiia«% fl^rst p&ek 
4:> 
secma paa^ (Catao 5)» lAijpSiorf ^ io nowly caosgoa a^los vox® 
U l s t e r It^aa l^ci toasl^o of tiso eoffices^ ^^ gallijiS ay&» -t^ hu mitimsi 
I " * . ' • " • 
traSi^ t of ^ a cnloa aid act aypjwioila'jl.^  toosu^o® wjlstefl tji*^ 
iM<^ s^Efili iJ© a®e3tlt>^ to tUo ssKni^ cm<l a»¥93.«^mait of t^o 
oiia3loo# 5&0iK2to«f i t 'was aocosads^ to ^bmvm tlio cfeaarjas 
la t!i0 maiAQti of ^ a f^ri^lso feo]laac5*»a to &Ltt&r3sst ago £is» 
ftosl.© of th© 1^30 ag© iRislta CAppaaais talSia f)« Xa tli® aewly 
wa® t * 2 ^ 1.412 ?3g i»»« sUcmt <s2id aSsjth of ma tofeil l>e^ *^i#xt* 
?!i0«aaf|«V;l!li9 0vaxio0 ^xtbsiv galxita ved{$it ond iSsimm vB^n 
fldgKiltloaiit xia« in the i ^ ^ t of tm^ ma teiod mati^Q fma 
th« fiaai«id of thx«« to aix a^ ^ oXd una msdUiaM %«i^t vas 
ttttttieMrd liy thd oifeizltta of 6 ^j old foanloo ($9*64 Jt ^ ^ ? ^ 
and 49*9 Jt 4*093 s% xna^^otiYal^)* fliitst at tl&« tiiso of first 
p««k of liody %»»i^ tt ^ o voii^t of tho ov&xloo vao atioiit 3ialf 
of ^10 liody vei£0t (7al>l9 5 mid 6t Jl5« 6)« Aftear ovipositicm 
of tlio fix«t 1 t^<lt of 0£{cs«i o^ '^0 Tfeh oir dth poi9t«»«^zgoat 
dn^ sr* thio vo i# t of l^e ovaxion algniflQaiitl^ d3?op|i«d mid 8l><»it 
t%ro thiyd of '^9 voi^^t \f&B oooupiod tiy Idio osos (^ a1»I« fi)« 
v\ •i tc gj H t H -i 
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Mo^«r eHm^tkmBit tim totk plaod ttam the 0 ^ po^sto^^int 
m^ i^mi^ 6)» ^ e oseci^ d psfik of £Ci%ii3!ii!i %i^ gbit in ^ 9 fsvilb 
iM 10 QUfl II m^ old fist^a^o <^j» 6)* ^idneaftoVi the lymxlaxi 
t i^^t tas^i@r daoUa^a aa tlia fcmae onrlpodLtdd soocnd ba^di 
tlio:^ Of th@ imisid@ imx« 03.30 s&m^^€im^ attmr 2 ^& t&tiMim 
lag @!!»ssaaQd mk^ lSkmiim$ tha Hipst poEOe of mxli3ua %i8l^ t 
1^99 of Qtm^ aaa nK^xatim i!S9t)3,tmd XHUB wmymT of t^^s HISQI 
M th^ £l3?0l oirlpo@lti^ %u It ^^& ^m iatoz^dHng to scoooM 
%-8f^t Of t&o sacOos Qi til® fsa^of t i i^ ago (a id. § Q"^ 6)» 
ftK» ^ # mfrm Q^mrmt%mQ§ i t £0 oioay i^st ta tho 
^3w«iat oo(itisoiaM ocn^tim® et tm^mttim imd htissiait^i t^o 
tvo ^«iic« of ttin l>od2r tisvi^t of ^^ lo fo^ i^ki^ s mtmman^ to fuu^ 
mttiiTOd omiatim of mx9 o^3?io«» i^ oiraaof ^Hooftiflnt M%X im 
t)i« lM»il3r uoi^t ij»a vi»liatoa to " o^ poaloa of ovipo^tim of 
tho iisg«* l%ii«t tlio diBBa»9 ill tho tniii^t of ^ 0 omxloo imxv 
aa;^«t pAXCOa^ Bl to tltooo of tho l^OS^ o l»o^ of iSm fiemXoo 
^ o emxim i^i^it oftov ^10 oviposttlm of tlio soooad 
t}ftt«ii of «|(go C<f2t88^ 1*908 i^ s) vas otlJP. sljalfloaiitXjr M^<»v 




fK3 4th ^ B 9H^ * 96^ m^M.1 mLUUd 01? j ^ .(sm^t^CT,;;! mh^'J!> ti^pn 
mfl ^ 0 ^ sugfeasp asp^o CK: ,.M9tii»mg M^CT t^^ iS? of <2lffo3Kia* 
ta iti© SS>C» rteo £3©3a '^lisoo of 2^?€ of tm nsa^o of i^«te a ^ 
%sao c^ btotoafi to o«g:^»o ^ Q 4&ta, 
vaf%&& ^^vmia 0»Otf3 ta^m ^ ^ 0#©335 tag/ag aacoc ^ ^ tea 
{3Q/6|S boOy Vs^^t, yitMn ^ 0 £i@^ M hotsro i>s0toiiiQ otmoimtspQ** 
tica aid aot iippi;@c^ {il^ 3^  l£ias@as© i»omuii@ i t xQiicioS fsem 
0*0019 m/^ ^ o ^ %^^t« SM® ^wsi^Q nQo t^oQ 0tftti@tios^^ 
ifiiiijl^ltlQpnt* aoif0v«x^ emmg ^® 2 a ^ old 4th incftav n^ Ttplis 
oil^ficiiut inexoan^ In ^4'a tocSc p3i:iQ9 ona i t iraxi«d 1}0ti«im 
0«0t^ m/m to 0*0383 asAsg %dth a laoaa -valuo of 0*023 ^ 
0*<M320 lai^ /sais hotl^ r ii«£^t* Maitiisi of pzotejUxs in tti^ 1m^ 
tis«(ao of l^ ooQ »;/3i4iii o«uti)iis«a and idt^ paifioant sioe vaa 
«Qoora9d la tlio 3 ^ ^ oia a ^ ^ s lAiieh had a a^inl^ iasa of 
0*OSa i ^ m ®aa tmyAmm of 0*03fla ae/i^ (AppaaaisE taiae 4) 
and tho sjoaa valuo nas 0*053 ^ 0*00il m/tm ^^ voi^t* "^isi 
I - -
Oina^eo in tijo to ta l piwtata ooaomtsatitm l a the IKJ^ ef the 4th 
•X IMMiM 











lotiltQd Sth ingtar O.OSS 
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l«iii»ilLllMHIii I H i l — M l — » 
(^aljlc iml«^ of «t« at 5r^  levQl 18 «• a.tOI). 
b'V 
O»0^1 ^ 3 0 saa mmm valuo idsa 0*036 jt 0#00a0 og/as ^<^ 
'eailfJt* C3io t^lt^ iov^loped a^n^o j^oinoa m l^nMEi omocmtscQw 
tm^ glTU® o^emtixitlai oi tr^Q atKucs ^<i "*«» a^^iiio \^8 i»aiall®ap 
thmx ^mt of ^oozigor ng^^n (ilj^ fcmC^ K taiao 4)» ^omifoxvit 
pTi<m to tain acaaitij^ to ^ts 9tli Sus^r "^o raooa '^G $a tEia 
4t& las^jp iijftiilni yMQ 0«039 jt 0*0019 «sMs ^ o ^ i^olc^t (taljlo t)» 
^tja atialag tho 4th la«tar posloa a:;!ijliQ sfilnoa a1>oat 0 ,03 as 
of psotiHUiJi* Aa oQ^^ azviS to i&m ^ o ^ %^^ t of the 6 ^:f oia 
a^jtiSi tho fOiroiStQs® of total pxotg&Qo la thooo ncPi^s «^ -o 
3*95J Q^i ^0 ooiii^ ^xoi to tho no^y aonXtod 4tli l»diar a s^{|liOt 
1 ^ mtio of !a?0 i»«c®awi to tlio ftiUjr croisi 4tli to^a» a^ilis 
vmn It 2*44 i'Summ ?)• 
fhos« ^ 3 a 9mmiS0mM taXl in tho ^ 0 mtim tho 
!3t{»atif^  to tho S^ In^lar s^^i^o imd in tlio tiowai;/ mcnaitea 9lh 
lsi«lay thovt «»s imxi^ ti<3ii f^ e^ ra 0»0|46 tag/iag to 0.03CB ng/iag 
and tho aoan fJ?C «io 0*023 Z 0*0018 ag/ag t>oay %i«ii^ t %4ii«ti vas 
similar to tlio Xtir»l of 2 aajr old 4t!i Inotar n^^tis* This 
diaia^ y&Q oti^tlstloaUy sdltpniiaormt Oion oot^xoa tidth tTiot 
of th^ falX^ dioviiloi>«a 4tii InsKiy u^oiihs (6 my oiai) lof03!t» 
^ o ooaisraio (^at)lo 7)* I t tadlo^toa that a gsootoy imoimt of 
totftX px9tdi£t» v»o uttXlisod 1)^  the liidtar Oufinji; tho pxooo«« 
l a i i ^ t » f t f i0 Ui€^o tJO% of t l ia 4tli Otid t l ia ^tSi 
.oi-
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Sth INSTAR AOULT 
AOE ( D A Y S ) 
FIG. 7 
0*J 
thov» ^ 8 a ^099 ««lE$liaiship 1}<st%«9u tlio diQt)g«s Hi tho !i!l?C 
ana thQ ^s«i^it of t&o iliol# "aoay. '2ho coarse of inesot^se ta 
the b@^ i^i£|>t aa %^l as In t&d t^ G/;ag bo^ voi^^t mmLB to 
tf e %jQ3 'Sf^ sy dtost? ta 1^ 0 liQ0SiHaiu,|| aaa latsi? i t h&fsmm ipsaau^ ai 
I'sm "^0 s^&m oiHg^rctitloiot i t liiu Luoui Itofe iii Hi® 
4lSi $M0ll^T HMvrn txm mto &tj to ^ o QI€^© of *^0 ias^jp 
G«0it ^^ 0^ tliu p»3t©iiia %nB as^atjtej^ a^a %gi«2!^ i3 O.GOS m of 
t!iJ3 '^ f^ rt^ baa %ao pToMm^ Ui tht l ^ e r posloa of tho lasitojp* 
^U0i ©.Oaj im o^ tti9 totiai protoSuD %&Q s^itlmalEssd aisteo tlio 
^<a0 posiod of t&® 4^^ laafcar* 
^ 9 t o t ^ aisutiai of ^ o 9tb iusrfea? tas oic^t ^;f s# 
?h3 otM^im oQiiomtxatim ^ pseotiiSjis in tho »9iily nota.te4 91^ 
insFiasf njm^u imvo &k/i iia@ m&m Hbsm half of tho wtiOMm TX^C 
iii tho 4 ^ iMi^mr s^pho lost tkotoxo tho i^ooltiog (f tfolo 7), 
Tho Xood of tho psotoino ^siti^ flio ood^o vao i^oia^ ocKa^ o^o* 
aat«)l ^tlMg tho fivot t%^ a»yo foSloning laouXtiog to ISio fiaftl 
iHflrtasr* l ^ o ^ o 4 ^ inslart ta thm %h in^tar* tho isioxa»a« 
in tho '^ I'S ^aeing the f i i ^ t%iO ^yo foUowitt^ ttouatiag voaniaod 
aXoy ana iaoiisEiifioBiit* ?ho !»««» imXno of ^ C in I cma a dajf 
old !ith intflai? n^ ipiiho %iao 0«0^ jt ^•0022 3)ig:/>9iS ho^ voi^t and 
0,OaS jt 0»0014 m/m ^ % woifjUt yoos^c^ivol^* i?i?oo tho tltivA 



























(^abl0 vsitia ot H* at r^  l ev t l 13 • 8.101>. 
mti^^ twm 0*05$ tsm/m$ to 0*0491 mfm <sii!«^ * 0»038 jt 0*0014 W 
o<$iit{%2ii9d eOsi&st iEmlJle «sQ^@&t%atlsa C0«04& jt %OQOB m^M^ of 
tho nanO^ c^mXtdS n^iri^o C0«03 jg 0*0018 ai^m^* Al^ thouili th«x« 
^ 3 a lOii^ lusl^f ieai i t "^U daia. ia tho »£ i^li& aipa fivie a&ye 
act Qf^^s^d to ^^0 cmmm^m^tm. of th® 4 a&? o%& n^ss^n* 'Skmx^ 
%^@9 iKsvoimr* pm^mosS.!® m^ sl0im.oaiit liio»9£^ Qd In the oldsir 
0#0S4 41 0*003 n$fiim ^ ^ t i ^ ^ t to tk^ npii^© of the 6tli m& •^t 
(0*05!) s OtOOia »||/2|@ k»<?7 ^ ^ # t > to tiao S tlijf &M sx^Jhm tMc^ 
\:aro fallsf osova* ^i t satio of feQEt^aa in tSt^  n € ^.s 18 8*6 a© 
otrapatrt^ to tlio a»^^ r20«3.to4 gtii iiigitsr K^ fsyhcj* -ilk© fx^ ©f tho 
^ a i f Ciasm^  soT-sph® uat 5*f ]^i»aot cf tLi® totea ^A^ i«#l^t* 5?ho 
iw-antit^ of pgottit» e^ithei^aei %d1Ma th& Starad fotti? di^a of tha 
S%!i in^ ftfti? il^s 0,025 *ig iliilo 0»Oli «is iiwteitt %iae s^ nthdadLeed 
rnsdng tli# l^ gt^  t'ovLV &^m fhust 0*0^ ng of %&%^ panxt^ tms ^ s 
^liewfowt fs©sa tli@ ^IJ^-P* itam i t ws*® iiiwigftiaP t^©^ ^mt 
tho pxot«i» f»otafl>«tit3^ Mim in tlm it^ ol® 1%)^  of th« Hmm iAt^v 
ia^Sli9 flbiMf^l^ i»oyi»eoi %fl^  1^ <t t»a«iiiu»«wt of a ^ ani v«l|^t 
a»a4Jig the Hya* Mlf ®f tlit Aa»laT* X«ttor» t!j« «ttto of imryonao 
vft9 gt9^r < / i^ 7)« Xt i» 03.00 iiitof«iotina; to o1»«oxK«i f)i»t 
o©ts»«9 Of tsio«i08e la. tfio ^F^ mx& i^o tso^ val^ t aartsjt thX» 
Inol^v lAtt ainool v«so3.XoI and tdMlsir to th® tsond olisowtA in 
^ « 411) inolAr ngwiiltot 
6 r-\ 
tfo0 t0lQ3. px<Qit@l»® ociiQWKtiiitidi Has aitexst^fltd ia th^ s mlos 
€ir39i[^ d tmlm ^ 1 ^ t^ @ £^ 30^ 3.30 ^ d not ^ ^ ^ ? ap^sii<£l£!^ t^ tiiissd 
%»i» atailflcsmfXf li#^oiP ^^an t&o Staliy atf&m Kxsm^ (tJablo 8)» 
^® iffatHatlaa of !SI?e la Itio m^v^ wmw^d fsssuan «ao 0*0460 m^m 
t o OtOSJ'IGt i3g /^ ili«i3S®ao ta c^di feaa^ot i t %©i3 0#04# sac/ta^ to 
lost <^ t^ @ %^^it tn ^^^ ogi]t^ 3 Wku tmdbk ^emt^r i^^m "^ lAt of 
th@ » m ^ ^emripd fisiiQa(ia» M^@ lose in the ^ 0 ima thQ t»o^ 
a«l1i C a^ia© 4 a 8)» 
6 u 
tx# 
mm 0^  :^ qftqiiiffl^ lEafiiKH) htm AOS mi) wmmmazimt 
m th9 2aga.o@f al^<»8# the !!!PC <9a3^ «d in dk^v &&iatQ 
iKoAm ^^ t%^^m dAya ilimm w^& no alsRifi«»nt ^mim^ ^u^nm 
'^t oAloo of ^9 mmi^mA^m ago C^mo 9)« nwmmvif ^M mx^m 
of ^«M»li«ii la ^ o ^C of ^ 0 lanioe aoslzie l ^ o poxiod «o@ 
tipm OtO^ ao ng/iag of itio im^ i ^ ^ t to 0«09B9 s^sis ^ ^ iMo 
On ^ 8 otiior Ixandt In id^ o fosicaoet tho diooaoo in tno 
^ c mo 8i#iifionnt aissng tiio mwmm^xiesim i^xiod foxxovmis 
tlio iHMtsiiQnoo 1^ «d6tU8* Zn tlio noidsr in«xso4 foiwaoo ^ o 
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i^& 3# thmi-'m& to th^ t&lA prfsitMiin &mmmitmiti&n pes* i^ 
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AOULT AGE (DAYS) 
F(G. 8 
6G 
ifoli^t and i t w^9 Hit silMima daQ«@»^Jitlc» ^miim ^® p<ix&<NI 
omaaati^i'm of iSm tfsftsu nrotMaa ooiaMio:^ aBai4l tiillt thct jgnlly 
fossfcmr®^  cvaai^a « mm ^t^ iiagrfe-cioi^ attt aay CO*QSft jg 0.00B4 
$sk B ^ cM tm^9B§ »s e(£9(^ s>Qa to ^w p0B^ Qmaonlssitlcxi 
thatii lias a^ &^Sn xislxtg ts«ad ia tha 9 &i^ cil6, tme^&& md a 
liias Ittia^ mtU33sa «^s» CHS» Q)« ^MU w:i\m nas at^^Hoamtly 
bi^ei^ a® Kum^m^ t<i tliat of o m t x ^ Imt ms <»c^ »fidd to '^it 
^ 0 i»f 9 ctKis 10 m^ oa^ fo^sias i t «»3 t^si^mtw^u^ imf&m3Ln^ 
ooat i£te»3&a&f «j£K&@»^ p^ at3^ * ttiexio nas a i^xi) foal in th« 
t^ tftX i>»oioi£ts of 12 #1? ^ i f l o a t s ^it to m# <y9i|>9^tim <tf 
'^o momA iBt^ti ot 1SI0 i^ sfo iMgm 0)» l^iii £3X3. in tiie '^'0 
was ^0i0ii£l«»iit <^ s^ l^9 9) &@ <iQEi^ X^9a to H^ iKt of ^l« tiEitusod 
foiaftlos of ^ o ooomd ^Oj^ ToAyiolii^  < «^(le* fho wlno of 13io 
Aoootid voiOe of HI* TMO CO«0631 ag/i3g} m^ a lowor ^tai that of 
tho fianvt poole (O«069a mg/ais} iKxt tho diff^xv^oo iMiitiNMB thooo 
tvo iraXttoo %mm iaol^iiifloaat C t «• l«^a >* 
All^ iKiSib thovt %A8 2to sl0»ifioa»t aiffOvoaoo in tbo 
!?3?0 of th« itiiao l>o^ of tSio mio« nad tlio fonoloo at oooiioaoo 
6V 
«» mOiX ao 11^  to 5 a»^ r% Hat in 6 ^i;^ cCta fmmlmQ i t vas 
tt^ 'O sQ2^ 9 tr.o tn^im^m^ws^ it » t»K)) t'^ 2id>, \MB tile© 3ttti t^ 
^.o p2«t0ia j^a^e.:^0 i a csiiicti t^^mf after ©aasgosiea la^  to ^ o 
6C 
TO T.^txirx(.i,i zc C!D a r x '*.Aiz2i:scr:Tc^T* i r x c ; HI TXI OTi^ a^L: 
Ei^ tlS'^ ¥i?iji Xltj^ V-J") UXd i"^ J» A»T.) 2ilA?».r't3!7(jrACI'»^ i 
tt»*s(lir0 asij?^  f » n «Pi3umoa# 0J® itits ca ^ic ©mslQa 53?0 cut 
of tfe® iitidir «0i@g^ a taml^© «sicJiia iMftntsa O«O0B3 m/M to 
O^O-^  ng/m hmiim ^ ^ sww* irttla® 0»0%^^ O«OO093 lag i^^  of 
<]fmxi@Ei tl£siiti« iMdi i s tl&9 <3lnA!MM eaaoontrntim aiilssa '^ii 
&t 1^0 "mlmt m -Hi® ^^0 in ^ 3 idb^9 iMi^ isjS 12^80 fwtia«3 
CO«O S^ jt <^« 00411 QiS i^S)* ^^M9V m« 1ih9 9^zi«a pxot0i»9 
om^xaxiy iMwemmA with th# mtaiBtim of tii« oocgrl«» in Hit 
0fAXiO8, ^ e «aidimQonmt In ^ « ovaziim r«>c wast «totiffli«»3.l7 
si#ii£l«mt in iSm tmmlta a^d 4 to 6 mym aa oofapnawA to tho 
«n«yaa (in «t90 8@o tonRXoa) C!ea^9 tO)« Bit tho ctmagiia 
iMitwota tho omsiiftei ^C of tho fontiliis of ^ o aa^aesttt «{;• 
HTvmn voM iiisiaiilitfind* 1^0 m^ tdmiitt fBQ v&s looovAeid in 


















































1.34© C ^ 
% c o i * : ; ^ 
^ ^ 1.660 
6.674'' 
0.755. 
^ ^ o . g i a 
0.900 < ^ 
^ ^ 1 . 3 3 0 
2.309 ^ \ ^ 
^ 0 . 9 4 9 
2.430 . ^ 
^ ^ 0 . 5 5 1 
^ 2 . 7 3 9 * 
0 .587^ 
{ U 
Ja ^-s 0»fti?ljaa ^ C and '^ io <*ifsa.:3o nso statiotloeUlf e&i?i4»» 
fidont aa aK3:a3D04 to tiso waslsa ^ C of l^o G 0&'j old f i^aXoa 
anS S ^ ^ oia Jtenleo imm 03.00 oi'j^flomst. 2fe@ mcim':! poeate 
a t «iias3m 'S'C iia© »erco3e^ #d ia tho 11 aay old femloa* Alt!ioai^ i 
i t tsso A:js:i^m^t^ td^pJiT ttmk tliat oil *Sio aovS.s' «i@3t?©i 
0 ,2^ ^ek ( t «» l!«67) t£3llko tlx® m.tiQt<mm 1}0tvo«.i th@ tyo 
that i^iiaciQatlf Mjjitii^ aaeamt 0£ pxetsla© taa© aopoaitoa in 
^ n o^2l«ii ^ItMa ^ d iAx 6»yQ £ollmd2)0 caaarutsaoo i»a* ausing 
^ 0 f ind i^pro^Qliw ^ ^ 9 m om^mii to tlio dooaiid 
^mpm^«M.^m €sr^t* tiimiii a^ei? tlio aspusiticiQi of ^& «gg8 
«f laam £l»Bl; esid ao^iiA liBt<fi0d i«3« m thi) 7t2i e»ia 1S^ posft 
«HMi3lC«]t 4^ 3r»t ISid 2^ 911 in ^ 0 ovaxim ^ 6 ma Qtsito isl^iiflfiniit 
Ct « %A% ant t « 2*?3i me^ctttveH^} maAk& ttm &»mx»m ia 
tho fPO of the iybi<ao Tn^^ o£ thd £as»les o£ i^a^e eQvmmjcaMjas 
a^« faf^«a^ -Hui T£C in tho oiaziee of the foiaaliis tolXoidiia 
1 ^ ovipoaiticn of tho ooottid Imtd^ t of th^ oggo i*o« in tho 
I t dijra c4d foaaios CQ*0l60x 0*00142 m/^) una oii^at o^oel 
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4 6 8 iO 




tli# «f«sxi«0 iDQlio%i ^ 9 t v m t sHal^^r t o ttmt of tiio tli<ao 
t»otf of ^ e ftaooaos of tlio 9ii^^otiir«s aiP ( l ^g , 9}« i^ f t^^r t 
tho@d <t»aucoa {^eiosiai^ oos%oap«€ \dm ^to ^trntgos l » tlio 
to ta l n o i ^ t of tbio ovaiios (^^^i* 6)« 
u 
DEigf^ X^  @^(t& Qvaiica^ opsas &aflo ttio lixtosEO, cyTidiiQfl of ^@ 
Ql>m l^to ^Q eaicsi o^#td^ Hoar l&a gGixo^ oro# Baoiadi^ 
mtTm Mils s«HMn in ^9 gt»ieiziua<^ 'Slie S^enna.Q^ piQg o«<^o« 
a»ftotn4 dmfi in ^ « '«lt«llaxlua btxt i3ib<VB G^i3r{^03io «ttm«»» 
tidits tdt^ tli« nM»M M U » in ^ Q sax!!^ istagtsof tli9i» dfvwiop* 
in "^9 m^m of tl»« l«3^9 foUic3.«B» ^ « oixtdif «pitli«iifii 





















latQS^ Goooarfir^  C32;iaai 
Ifitoasa oia<lioti 










^ 3 mmtiii® of t33i0 tmiiil^ m»iim^ tmmlQB avQ ma,p0m^ 
tu pa<l£Qa vltlbt iriii3^  @aPi31 o^Uc^ l^tsvf pi?eBii«©@lw d i ^ I c ^ 
cumt of ^^ ^aoazDM 1^0« i^ao9« ^ 0 fziooi^al osiUs in tli» 
Cpxtsisl^a iipp@ciip to i&ox»cijMi la i&^ oaS mimliesr in a a»? oX4 
fim<t03» Ha "^ ^ 0f^3!l»a Of i^Q 3 &^ oXd tm^m vitidHaslmi 
of tho oois^03 icfto 0va» IMdi ovu^ io onc^o^d i>$' folliouxaj? 
otll8» ^ o mmt Ipxka ^t -^e a^o© of ^ # o^ssiolo io 13io 
litx^ifl in «|0O nn^ ^ 020 m& f&imt 11 oip i s ^emio^ism 09a 
in «a<fe ovaslolo tM2M@ Iff £ls« 2)« M tliit 9lQ@(i si^lii^ 
aai^ Ii«gi$x8 mad i t ^sitimnio l» 4 ^ old p&iiro a@ ii«U* ^9m 
ovaxioloo of ^i«M toac^o ^lov ii}.«sraEiaod ns^ liox* o£ foi^ tiostiaaf 
fisfmi^m vith dwoxi^liig o^« 
In tilt 9 d»^ Old poiro tHoo emtiuc; samino ocnttouod 
oad ^m ov»3l«o 1^ 1 ^ fooftios ^ooa:^ ^uito Ittxua ta si«i* 
Thosfo as«i iil>oat 9 OIP 1<} »ftttti« ove iti «a<li ovuiiolo* fho 
l»iem^ ^f^f^ 1» FlAood liKflRUjr noaaf tiio liKtosiRl ovifti^* 
l^ 2rlli@r» in the 6 dRjr old imaX^n^ i^a oiroxioxoo ax* aoMi 
iantosod td'tli a atmlMiv of vm Uimm IX* mg* 9)« 'mm,v 
QBttrntimi Iweoiaoe sodaood in oiio* Honovif^  ^lo aaios « l i l l 
or? • ooo^fta 
3a# 3» thja-jiclo o:? tno .T^idd fcssslo C(5 01 /^ old) 
1> .V,G «• St/ilio\^ 'Au> ooHf 
' - Qa: 
of t'lo @::sQ Co diy o ld fffxilcj>» 
, ' r '"•' 
t i 
I0ie 7 ^sr <^^ f«ial0ii l» aost iyi&s«a 110001101 j^stlaai^f dsa^y 
aax t&«» tm^%f& i^^%% IX t Bin* 4)* HoiNive9t rmSxi^ a^^axi 
£jbiap0 0 t l390i^d I3&tti3!i» mid 11 03? 12 ^(Sirolo^^ om ait i oENm 
@3:^€l padle^a %d^ ttii1;@ deXIa* lAtort tho sl@e of tho ovarlol^s 
tetm^QOo ao»9 mi>iSiy thJsa l a the f®»l®a lasfoso 2A:?lnn ^xa 
Qa:5?l^el:? «a ^ 0 10^ 02? Iftli post «sisa3p»t aa;fa» ^ a os?ts 
, Aoc g . 
t icsi 0f ^< i «s3sa» I t isao t: i^te^»a nrc^og^a to isfeu^ fttx^oir 
l^sotelao o^ '&15 0mst0s of ^c i jgsass^ lou of cEffasmt e^ii 
^ ^ > » Acj«r^i«l t 0 til© t%»»IAaaiisc dJpiAc t^^ ff 1^^ |)2!«itefJi 
imda i»»8 cilaaal'^^a lis m^or aaa nlsior i irst^las of tl ia 
©Walt©* ?ii»^#r# Mm w^jimf o^ite^issr tsas ai0t4as»ij^^f^ ^ 
l im £aia fesMo fmoticiaai. ^@ aiff®S!axt fmcsticmo vest 
^ o trna^mv of p»er|«|ii timid® iraslQd tsoa 9 to ## 
atpanditaii «n l^a s>lag« of ^totn^ @aa dafvi^I^Diimt of iShna 
cnttxltt^ aosinj^ 12 ^JTs foXioidag «(9oi3s^oo (?aiao 11) • Z» 
tlio oiRxi,«« of tho utf%a;r <SBKi3^ d fiKasI^d <80X0 c^ )# 14 
yvvtoisi fjpac^ma vozii Astoolo^ thvso of thort noxo «i |o» 
^aado hnvtag Bf*o 15* 77 and 97 x««pooll i^y (Tamo 12) ma 
th« pYOttfUi Hf 97 y&n hit^iosl %i)Ax«ifts that of M 1? w^m 
ifoai(o«il lA ocueoBtxAtlm irxm^ m» ^  Hg* lo)« fhtxo ^mm 
oltf^ ^Mi islja^or teiiA and l^oot ^df^ Bf*8 l6t 32$ 46t 67t 74* B4 
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]^3i9t«fa In&dc 14 ^ 11 10 15 15 
81 
v#3?9 lattsi rasakjoar <E«»« 9# # • Stt 74 «aaa f?>i ^ w low CBf*ii t5» 
m ^« 9S ^  34) ^<l ^ x t«ia^« «0iid9 ( a r e 16» 5lt 4tt 5@» 61 
aaa S4)« Qalsr osi# m|oir ptis^&SM iM 97) ii^a Sf^ ^aiana an tli» 
aeatiimXl' n^ ak^ v t^ n^i '^i^ of !;&# o^«p ^|ox^ l i ia^ tdthm V^u 
ymk^9 %t 77# t^%mvm^ %xx tsoM oi^ 2&9@ of th& ii«iaf naiixspa ^^a^lsst 
i^oudd a sioaae^ ^.f^ to tlit %md Ef 74 i^nl :^ <% m^^^ 
ismskt of lii#ogl ocsio«fl39iAtioa CBt 74) ^ tlxo oi^xiot ot tho 
a d»y oia tmm^^n (rn^to 2 ^ Sfe ^l^. lO)^ , km^^ mmtv tinmm 
tim0» Bf*fi 32 mH 34 otmtlimoa ^u ao^ lit^ds iMlo Ef i3* ti 
niijov lioiia l» ihm otusiot of tlio »«y3ly osof^a foaaioiif 
doof«»«»d in ooi}0<»^3»tion mA fip^«ii«ttd ao lov iKxna in tlii« 
ago, fuar^^rt ^ fooi^o fi^otioa at at In l^o fiunt oimstoo 
ismiemm^ In oonoesstufttifm and iMMiaao a lov t)@na« Ck t^o othoar 
luttt^ t fmi^on Ef ^ «ii«ij.or 9li«eii>vita <is I ^ li^d titoaMio 
fooi&e f^iootian* ^ o pxotvin fmotionot Hf*o 41 «nd H 
eonttnaod twm aixo ftipi fts fooliSlo lawndt* l^its la l^o ounsdos 
of th« 2 dAjf old foetfUoo nifv pfOtMn fi»oti«no noio Hf 9 
8 
tm<Mmn %mm tiim^iem^ 'SSbam ^mm 4 mi'&r ^ cmdp of Ef*3 1% 
ISf t4 ^ 97 Qiamc \liidli feaad^af t4. tncooe iiQQlcor la 0Qafi»(ji£ei9a>» 
Mot iM2s th@z<9 1^3 ]^@ <$m33C^  ii^ l^ md nf 0t« tl^ dxo %0£i 
1^ S ^ f i^a 09&£i®@) us iMiM Mmm mom tsmmn^Tmitmdi tm^ 
^ l^ to oirriTtso off ^ 0 t ^ ^^ oM t(sm3L<@ti isxo imiy ctioft li'^Q^ 
I t !S0:^C idlCi it^ %2ia a^ 12 oaa m tHio aattor sao3s:^ sKJ<l Sa 
issan j^Kitjgatiai* tli© tv0 au|o» psotslii loaas ef tJi© 2 asg' old 
Ciis# 10)« ij*a*feli@r# ^ 1 ^ ami pssxttla teaiot at*® S2§ ^ § 32^ 
M ^t 2 &^^ old mm^^m &^m w&Mm^ in mim^tmo^tm naH 
i»»Qie30 13id fttftM® %i3iid3 In t^o 4 dij old o^adoo liiile Hand 
lif 64 pOY9l0loa as sKtilit 1310 alnor ma th« fooiao 1)ma% Hf*0 
1^» 4li 98 ma 61 m ^lamrmd in tlio ^outigoi^  omxio^ aia not 
oeutlmm* 
In HM fillip ismtuxta oimsios (i» 1^ 0 i a@i^  caa foma^es)! 
10 2S0l«l» fKKflimo mm anto^Hoa* Xt vns tatoi^oUng to 
fmt& idutt thoeili «li« rna^v of tho tolal. lianao imxo Xoao tlimi 
iMfOVOf 111® eoaoentiiitim of ^m s»jov lieaiao ymm lafisdmrn 
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faem th® emia.99 i»t thf» pxwevauig aet* %9< i^mtl3rt ^ ^ ^ft 
aN«3.«pitiiif «if %0 <»«Eis!i«% tei^d3,a:r*« t i l ^  IS ( ^ 4 i » r ^ ^ 
0|a^« III® ia^nT »s|o? %^ai^ ,Bf^ « 74 md 97 mtm nloo ipwaor 
T^mt^mn iA ^ ^ wmwi^&m As ooi^s^d t» «lie 4 deisr old mmtim^ 
fh« siiKa(t}@« <»f Im 'msi&& m,m ixwxmm^ ilosfc of the t«»dm« 
t3«t<idtli Doaas 9t I^ Q 4 a&sr oia 9i^xi«8 (B£*6 S2f ^ as S4) 
Inoxm^e^ In eosioimtxeetKit sai »^mm& m imi tm&B in th® 
ofttuvea 0m^m flMi t3iSsid»,B£*ii 46 a 67 ewtiimea a@ XOM p3»3t^ l£L 
ibs»&^ » Emmm^ mni^ mm tmM& ^mi^ at 5t i^rsislDli ^la n 
nitv iam€ E£ 4® #f ^oit 9^(i€ss$%x@ti<ii &wmm^ m IM0 al%« #f 
!giino:p Imidst ^^ 64 (l«i») ond Et^e 3%t 41 & 98 (f»o%^) xwij^ ittttxvd 
t«8«6uiir %dtli ft lum fiiEiiotim Ef 57 xfttsliis "^ M total a»»l>9# • f 
tlk* 9f«l«la fxft«ticKi« 10 i% Oth9ir iiinoy px»t«lii !iBiid» of il 
6 Aijr old «m3d«« %iiitili continmd fvon tlio S dijr old oimxioo 
iio«i Ef*o $«» 4i» $7* 74 (low) md at 4a <f«ol>lt). fHo « ) o y 
f«ol«la limidi Ef t5 i^K#iltt teffUM ysoaliioiit fxoa thiHE of af |6* 
f&o aft^ oy fsodolxi Imiidt Bf 97^voyad0lod ai^o«i^ In lodiood 
0mmmtm%im» Howovw* tkui aojor p2«l«Lii tmtdktm M 74 MO 
vodttood to • low lonol of ooKioiiit3Piti«i CtSnto XU imd fig^lO)* 
SG 
QURli'laUt'tiL^ th.9 MRCMcitmticii of cox -thQ si^or lioado likii 
Ito 1319 «faxi(is of ^ ^ 10 di:r ^ d fsaal«% %tildi VQIQ 
iiM|B|» laattim tOT tiho <y«£posltt(m of ^bQ mtXKk& tx^ch of «gso» 
t^om \mm oaI;sr 9 tsadima of ttio pz^oteis* ^it^mtcli ^ n^t 
pattom of i^ |>sot&Sii fmetioao y&n nSjiosst edsdiaifir to tliat of 
f i s ^ aptaKHitim @6aa» <i«e« $ d»f oda o^xl#@)t l^ oasti %ia» 
fUiOitatiim aiff03!«iot ^Nrtno^ ^ e otmooitmtim of oBUJor 
I^i»toiii0« M€Bg tlio vmii^f i^T^vin Q^siSSf i f *o 1^ m€ 9t «m':i« 
y@t&$^ Md m iMifoxo* nop@r9^ i?,li@iid Hf 74 %eo X^ oo pxo^ aiiiJiint mia , 
tii«)toaa Bf 46 ^mm a im$tm tm^tm^ ^ i tiio mjor tm^^tUQ 
\mm £10199 1^^ 09 itiaa <UMI i»^^^^f« fi»e±imo in tbo a a»^ <^d 
o^si^o iKil we0k0t ao o<3@ s^«a to that of ^ « o^sino of b^o 
6 ai;r old feemloib lig^lii tho m^9w tjeud Bf 16 Mmm ^m'iM&m 
nmw md iist0R8lfiod aoo to ^ o funtoa of Bf 15 to i f ^« nm 
tstuor iteadt Ef 5S <loi«),fiiid Hkt liaiido,Ef*« 37f 40i 67 ^ 74 
Cfool^ lo) poits^^od a® gti<^ ittioioad ooxt^in nilaoip tesi^ sii^ 
Us Ef«8 ?if 41 & S4 «!0»i «%iU»td tor tilt oi»3eioo» flio l»Rd 
Ef Z2 Tmppmm& mt iM& atairo* ^ o p»tto»i of tlio p r^otoin 
liosiia In ^^o o«fixlo« of tlio 10 aty old faa^Xos i^ oiiod t&o 
ditfippoaiBftt&oo of tho }3Sa»o^  %aitido,Ef«o 51t 41 & <H, t t was 
liit«ip»«tiiil^ to nthmrm tiiHt ^ o miiatMr of tlio p3«toin fxaotimo 
m9 1««« in tito ovdxloo atftitsid oeosiid tiito ttvmi at ^ « fix«t 
nktu^ eatiOR (ftOsao il)« 
miXmfSm tiio ov&ikooltiai of tho otooid iMitili of th» 
•«iii» tlio ^MloY of Hio pfOl«li& fift«ti«n» iigMi» tnexottioi to 
87 
q^ttQ« into a mm$i M "^^m^m nS %m^ m€ immv wama^ 
p»3>t#la ta&0lti»id lit Hid mm^m of t ^ 12 do^ ^ d fiiiitltta 
f i ^ a Skmofvmsi^t i t t^ ai flOiio »i#t«ddd ttet '^d f^vyi^ in f!^ <»» 
ti«ii& ^^i»9 «l$fti3pta zM^Bttiip^ 09 positifslf imxi^ td ftt 
aif:l^9i»t «IQ@j| nf ^Stm «niafiiRii aatumtioi da^ j^ m^ Osig m ^odaf 
appii&XBBioi la& * i^i «^««ti»iili<ii99tie tltfld* flius in ovaair to 
mmt ^ # i!li&x^4 »iitttm «f ^^m pvot«iii@ ^ 0 otttiw «if mm 
g ^ «ii9 aN^»aftd €18 i86«3.««rixle i^emt iW) and iai« ptattSm, 
lam^ e^i^vim ^ifstkm IMa f i ^ t V9»» tbe f0{^^ir«^ dinxs^d 
t3iii0tiQii» C^ Kis^ o^ fxoti^) i^ vvoftfli <ii ^9 mmxm «id»« fii« 
temdd indlfidtttd 1^ « lu i^t i in^ tibii2S«d pxoteiiis (mttiodlo 
pv9t^Ui) (iis» 10)« 
I t Mas ottMirmd * i^»t tli« ainiati^ nwmT of tho enthotto 
pxotoSttft nmm € in tli« onttidoa ot tho IMNI^ ^itKgtd (01x0 Aiy) 
fiWiXost i t t^ia inoMAoid to 9 vltl^to tvo dftyo of '^o onftsdon 















; l ^ c e §S <»* p 
c9 ^<• lA "^ tf\ r% tfi 
^ e^ %& %si to %Qi m 
fV «# 10 ® ^ 52 
8 "*>. 
90 up t» til® I^Ol^  aaet^ uiiftd omdltifln of tSie crmxteo in 1^ « i Ai^ r 
tammmi, in mmymt* A slsiMir taraoa of ipaaemtim nfta 0i>«txf»a 
«t iiiO@»a imtaxiitiaii ani oidfogltio^ SRSspdist^ iir^  ttmum W» 
<ttti<»^ 0> ^z^olii® mm lil^^i? ttim t^ot of Hi® n i^oti^ Qllsr 
^iii^ill^ Ci3@^& «^) pi^fi^s in Hie iy9Ci3i®@ of mo ne^ l^ r ^^^x^d 
f<9mXo© <H6* 10)« m aeaHilmt tiieso yfxn OQrt;ltimoa6 xediftotim 
In 1^ 1060 ps^ QT^ i^ o Ho t&o 3^^ 7^ i^ g^3»t Of i&m mEkdLmsi pm&m^^. 
®id tatioEH^l^ wiMmA to lieCtt of th^ imadnim ntaaiboir la l^o 
fG^ Oir i«fttiit@^ maisim of ^lo € aa^ ca4 tmnloo <^aDio 13) • 
tiix^oi% tlioiso ffotoino lB<^ Eo&ii»i aftov tb& o i^poG&ticsi i«o* 
m tlie & po@l «itoi?ii9Est ^ » niniiiaiss wmt%&t of ono^o pixirt^ izio 
tf»ft mmiif6»& In liiio iO Ift^  o3>d ovuxioo ilti<& is^ tiitfod foie* ^ o 
4e^^^iQ2 of tlio oiooid lx»t«li of 1^ 0 o^o* ^ o laanse of 
ifAxSntioii In 1 ^ ffo^olno of h i ^ molsotOAr vi^t#it Cofttliodio) 
viitt S to 9 %i«n!OA« i t imo f to @ In ^ 9 p r^atotno of low HOSJN* 
ottl.»ir i0ei#t <iBiodlo} donUi^  12 4»f o ]^zlo4» S^ xon tuooo OIMMP*^  
iftttimof i t %iOo cdoftt thot thQii^ tHo t imd of naximioo in 
belSi tjrpoo of f xotolns moaeo tho «UM SA xoSntioa to Htm o<t« 
oni xopxoauoliiv ^Oloot Hio m i ^ t i o i xon^o %io» gxootoi^ in 
# 
onoaio |»i!Ot«iao« indloitiiis tluRt tho anodio pxotoliio mm 
90 
most fsactlmo «ttsi mo siKtiiDati^ a of tlio ov s^ioo* 
s. 
X EFfsca? OF 5IQPICAI, AKPHCisoif OP mnmm ON THB BmrnnGBmrnaxc 
PAJPTEOT OP OVAHZM PBOTEIHS OF J» ,q;HGT?LA3!tr^  BSUIUED ^ VI!I?H km 
mn BSPBOSSOIIGII. 
Aa eaadiej? mQatloned the electropliosjertic pattewi of 
piwtelBs of th© noxsal o ^ i y of J , o±Qgffll^ t)t^  xeveaiQd a nuaber 
of proteia f i:aotloa0 %M<jb dsoxeassd ia auaTjor In TOlaticm to 
the aatiaisBticjD, of th© eggs. I t further Indloated Idiat oertala 
protalns are used up toalag tto© ciatu»atlOEi of the esga. SPhls 
fojmod a haols to JUivesftlg^t^ t*t© effoofc of the lasectloldea 
oa thft pwt^Ui© of the ovaries* Foy th i s pusposef a sublethal 
dose of tedmtcBl ilaaaae (0,0t25^ ^JD^Q), a cfcloiinated hydaso-
oarboa, va© topically applied oa the last iastaip nymphs of 
J3, djftgaaAtiae ^& proteia fxacrtiona vQm eepajatod la the 
homogeraate of the ovarlea of the femalee of diffeireat age 
(affected feaales). ^'B^J^W**^! «i©r^ pBe«» 
la i&e ovaiies of the aevly OTieigod feasales (jsero age) 
from the treated aympha the aumbea? of 13ie pacotela fiaotlcna 
va© stisilar (14) to that of laie aoaaal ovajHes of the oorx«8» 
pcadiag age« But the pattern aad the ooaosatiatioa of thesve 
fiastiong vailed a© c<fflpas»d to that of the no»aal ovaxlea of 
th i s age. fhe pxotela haadat Kf'a B% 12, 20, 4Q» 62 aad 95 
appear to he aew haada la the ovaries of the affected femalea. 
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r » »«• 0 4 W « • jr% • • 
W <* »© O O £» 
a t df 1M»4 ^ (iaiFie) l^yatMNMkMIMMMMMtlMhMMl 































































































































10 9 f zot«l^ Isolds 14 I t 9 12 
94 
$4* 99 9f 13i» Aoama timti^th But l3»adii,Ef*» 9 and SB 
ap3^»9d x^SUUiF t3^ 3ii ii^t «f ^ d S102BKI1 <»iiezi00 itt i^idi 
f!i*xo if»a9» l^f«Hi {»J<»3r Imi^.Ef^d 9t t4 ^^S St QQCE10 iM«^ 
taa ti3^^g$i« 431 l^^ae ^vm mjov ^m«eliai@ i^xn (|»icai.tfii» 
ti^:t^ «(ii32 r^ ia d<iiOQ»«£atim t^aa t&o ot3i<ir t&i;o« imloif 
bi^ 6@ Qt ttm nQwmX m&ifSLeB of Hid «$Qr2«3^ <iiai}io ^^« b^<»f^  
¥#£«9 tsiO^ i^mv X«it lieia^t l^'e Itt 13 ai^ S 41 iKit ei^it fQobl« 
px«t«Sii %Em€9t Bt^i ^ ?2« 49f S3f 62* $T» 95 md <^ T* 1i^ i« 
mos£« $M&mii^im tdc^ use® 11^ 0 titixi i3^d8,Bf*0 11 md 97 i M ^ 
omzioo cmd api>dax«9d ^» %m and feoMn liciida xoaipeotii^f• 
^u^ in ^ # 0fesl»@ of titi» aoiOjr osioxeod foa^oo fxtseii tmmtmA 
n^Q^m aa o<^^«ifd to tn® ^xot«la Inndo ot llio noasool omxlost 
<^o lanjoir Ixmd® y^m wt0&inT§ Uto msalNir ot lov liondo vtditood 
^<is<9»a 1S^ of ^0*^0 bmtdo ii&<a«o»aed« indloiitlas a mmiS^Um 
^mmam t& psol^Ui «@aa«i9nti^ <^» m 1^ 0 %ti<:aLo (FlAto lit and I f ) . 
'^o nwsl^v of ^ 0 pxotota fnaoUmo dooxoaiBOd to 12 (tlg« f5)« 
But thoio %Nix« 4 wt^or letndot Et*8 12$ iS7f 74 end 97 iMacng 
%dii^  1;iui limd Et 74 poMdolod itidio thoao of Ef*e 12» 67 ond 
97 tixntod to ttio mi99 Imido fgm 13io loir and tlio fool^o 
fxttoticns of tlio Affoolod omsioo of tho l u n ^ onostsod frnml^n 
CfoKLo 1$)# ^ooj^i Hio iflniosr Imdo of Ef*o 67ff 74 ond 97 'mm 
Q? o 
o^ £!i<» ^ t h ^ 0 nata^X «^figa «f i ^ « ogdt Vmm "mm 
^ $ ngtfljr 0SMi3S«A f»33li»6 Bf*d 9 onS Ot e»isl^ 3e»%0lr ^exwiiwid 
m& t^wm^L im md f99ii3^ ^urnAa mm^^t'^viS^ et this ^e« 
mm %mt tm^tm M i3 &S ^@ trntsmn ef the nm^ m^tm^ 
tmmlB& eontlsisi^a no torn im^Mm. Ef f4 in tli« $ dftf «14 
j^iei^t^ fb« #ttit7 1^«3« iOtf f2B«tl<ii3 of ^ilQ tim Bf*s 20« 
?S ma 40 e^ xyi<ii? appoftstia as f»«^@ f3»«li«8» !Sh9 znw 
f#0m# fnftfidims M nhe «mmm9 of nie $ M^ laa nffioio^ 
ttm& y^m Xogt X9^«d2ig t&« total msOsor of i^ zot^ dta le i i^ 
to la <famo 14>« 
tii«lhor» M tlio 4 dPt;f «ad o«Ei3io% ^ o meslMsp of tho 
^x^@$ji fseaoticno i^daood f»xt ic i i l»^ in ^ o cfttog^i^ of 
mjo? i^a lm»' tm^^mQ imd ^ o total mmlmit u^o s^ul^ r 9« 
flitso «o£o oEO^ f t%Hi mjof limdo of Hf *« 9 nm€ 97 i» iMili Ef $ 
pm^mt^ Ofpoiisod fto %m tm,^ ia tho 2 Ai^ r oia oms&oit* 
noy«v«ri In t^io f»i9i(it iii« t ^ o l»»ad ixiexmm^ ta oenoMtxn* 
ttoA tmd ftt0«A villi tho sHiJoY ibBaA Bf 12 cttid liooiMio noxo 
<VO1IMSIIOIIO And ooioontiRlod liand of thi« our** ^ o pxtidoitiaar 
doloiAod sp^ OY mad Ef 97 ocBtiaiittd as aoxo dmot an^or liwid 
of ^hX» ««•« 9b« pvot^ii ^Biid«,Rf*o €7 oaft 74 olBooirvoa no 
anjer liniidii in t2io 2 A^ r old oiftxloo dlaiaiiliod in oaaovatf**' 
t i « i otid fwomao t—Vkm OBd low piotoin fiftotims soifootiv^r 
Bf |6 of i^@ 4 ^3r QSI^  «^3d9o end xnaaSuQd lov In «en«(Ki» 
ffoioii^#i It mis mm3s&$^ '^sim tm tm^me 9io«@it&d mm lo i l 
ia msslioy IB tlio nffot^o^ o^xie@ of ^lo 4 ^ oM fo f^tioo 
I» ^ 0 o^stoo 1^ ^to $ 4»j laad sffotidoft fMHitto (i«o« 
1d:io I3%3Q@ oos^^mmna to i^^ t^j^ t o^idto of mo iio3»4 
fswIkOo) 1 ^ ^yot;^^ ff^ollotio d3e9PiEiao4l to 7 s^ o <;m i^re# to 
t&0 mois^ il to ^mm of *^o fzototno l» thio og« {falKlo i t ima 
t4>ft Bi tbo o«6iio8 of tho offoolod ffimaXeo of thio <i@0 '^ oieo 
%^ 3;i ondi^  tuo im|o:r |tx«lolA fxiftolimfi idth Bf*o 1^  fnid 20» 
flto pxotoiEi «o Bf | i €i«o«tea 00 Hon lona J^ Hio 4 ^ r ^d 
ofcii^ oo* inoiMftooA In oonoontxetloa ona tho fi»iiSiio»t i«i|oir 
ifona Ef f of tiio 4 # ^ oia o««xioo oveot^ ftUar asaes^ d into It 
pmam « *»««^ «aa ffmtnoal «B|OI? 1m4 Hf |$ m tho 6 dky 
^A oimx&oof f^o ooiwaa isiior pxot<^ Bf 20 in this «ieo iifto 
looo ooooiiit»Kt«4 thou »f IS onA i t t:Bmofo»iia tmm o aln^r 
IMA4 $xk ttio ifOHH^ ov oKBi^ ctoo liioxoAo ^ o na^ov piotn^A fwolloft 
&f t7 ooieilioir fiooont In tho oioxieo emtAi»mhty Otoxnoood 
In oonomtiotloii ont IMOMM O low 1»na yxotoln nt tlilo ogo* 
On tllO O^trhitntf* tllO 9 » t l ^ Bf ft lilidiw&s earl ier fOOl&O 
97 
M*a 48i 6T and t4 v«v« dtt««tea and out ot Hifta* 9 0 ? Bf 67 
fx&crtictt Bf 74 of tiM 4 ^ 7 «!ia owxtoft fiidBotMl to footiXo laoad 
of '^ lo ^ ^ f old oiiQtxi^ ib ^i^ tmt(l9 j»m%^M tmim,m^ M 4S 
of ^ e 0^3l9o of tHe nmiX:st vmim^ t9mlM& xviipsaxod in thm 
€ m:f Old o^ s&Qio* S^lto f@oi3!lo fsii<i«tm©^Bf*@ SS and lia of ^ o 
4 a^ y old ovQxi&o ois^lot«a^ di9E^ |^NiGixed In ih0 W0itam& mavioa* 
Oi& tb0 0lli ^w t&ttmOm ^emm^s^^ i«o* ik9 %im» 
eolAQldlxia t&o flipol oviposdi^mt '^s o«£kxiod i»t tsio offootod 
fc^^loo #ioy@d cm $iicn»«ioi In l^o nualNiaf of w ^ wmm? pT&t&m 
fsoot&OQo sQislt)@ the t o ^ l tsmib&t to t ^ ^ o ^loettoi^oxotlo 
pattoasn of %o i?3?ot<^ tm0ii%m9 ^ ^^ B da^ * old oifci^oo of l^o 
affooiod foaaleo slioMed SIQ^IUEI^IO xiiaiotl<m In tho isml^r of 
imime ptotolzio ao ooe^md to H ^ of n o a ^ omisloo of llio 
oovso^^omdliig ft^t xvoiatlag In only ono m^ov ^ e^aotion Hf 9* 
%pas«iitly i t tfioimd tiMit '^o soul pvm^xmit ond lixoad liaiid 
Rf Id of tho d dftar old owadoa doevoaood in octtoantgatim Atsiiig 
a ooitplo of diyo and otlitod lato m thl» and loso omoiaxtsafttod 
fltfijoy pvotoitt liiiid Ef 9 OBd lov Hmd £tf %2» t&o lose «aaoant:0»» 
tod imjor limd Bf so of tho d day old onaxloo ooaoddtjeamy 
doezoaaod and poralatad fta foota* l»nd ia tha S d&y old ovaxiaa* 
fha othor low iMttda Obaoyvad vosa Ef*s 3i§ d7f 74 ond 97 ttaang 
%lii«fti Ef 5a SMAypaikxod aa i t lAa oaiOior titiliaod* l^asifta %«ida, 
Ef*a d7i 74 ond 97 oontinuad fiea tha yxaoadtes ago, tha iiMtala 
te*A.«<'!&JL3t 
n^ « xQ3lEti'99 flow 
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l O Q 
pT9i^0tA iKttiAi^ Hf*« 6i 20« 4tt 4&» ^Z <»id Of* Sh« tiR«ti<n 
I f 40 943ni&fl«(d 119 ittiti tmm ^m jfWPtlfmn <)gt )MI« pvotoind, 
Ef529i 4lt ^t sad CI s«3p]^»94 xeifllag His tdHa msslw? of 
twSkC^tWk M € ililfili Has not dli9(»V9«id pxv^du^y dt ony ci|E«f 
f«sEidL«@ ^a not Mtt^9 mt^ tsm t&«t of 1^ mmsA mmAe^ of 
In ^ o tm d&^  c^ d affoist^a 0fii]!l^ % c^^ ilxi th« wB^Smit 
i>f ^Sm total, protisln tm«^tm& m^md to 10* C& ^Q mmr fiaa i^ 
th« nssatMr of t&o mjor Donas Inonmoed iliiXo tbeit of ci^or limdo 
mexmrnik Ittithoipf ^ o ptttoisi i^imHtftti^ rcasr tal^mtoi hl#ior 
eotiowitsRtlQii of tho ?x«t9t»« as e&a^v$^ io "^ liat of mm 
yvvfioao a9»« f&oio w$m ^wm tm^&r imiMmn,M*& €f 9 ana 
t2 inAloitiiig 1^0 mm$ tmv of tho liijoaf ^mA Ef 9 f)Pi» tho 
d my oiai ofRxioo itioxifto ^ o :io«i 3^o«l<ii8,Ef*8 6 sad 12 of tlio 
pxvflotio ago Hiexoaooi $» ooBooatxnticn Qa4 oppooyod AO aajoar 
fxaoltoao In tlio toa dif oSlA omx&oo* Howovoipi thooo SMIIOV 
pxolola fsiootiono ifoso aot iroxy pyflntaoat* fhofo iwni f lw lov 
liaado^Ef*i 20i 48i «3» «t «ttd 97 wens ili&iti lf*o dt and 97 
ooRtlaiiod as siiili txm 1dM» 6 day Add ovttsiss ifeil.0 Bf*s aOt 40t 
sad d2 fxoviottiaiy oliatiffwd as fooMo iMntds livlsiiilflod as lov 
10 
and 41 $& iMc^ flio anttoir pes«l«l«4 fte iadi tmm ^m pwvim^ 
am ^MIf» the fPtmif tms^i^m^ ^im fvot^to j^<9lim% E£*« 52 
Had t4 Clow) ana 61 Cf9»ia#) aisfti^diiz^a tsfm th^m m^t%&Sm 
fuvthort thoxo ma o iwm s^kaliilo d9oi«QL0» In ^i» eoiiQa»t«istl<xi 
0f tho Mijoir 13011^  «f tli^ tim a&s^  ^^ mmnA&n m eoi^^v»^ %# Hhe 
1^0 IS ^  <^i &m«i€s #f "^# i(ff««i«i4 jeMQittt 3»$a2^a t o 9 
Cl^ G« f?) ha^tos «»s laajoi? (Bf l65t ^s«r low tm*n ^ t 40$ 6T 
cm& 9t) «na fcaiaf f^9^9 (Bf's 20# 32» i 2 «ma t4) pafotoSa b^ssie^ KBis. 
She tUxoo 1903 |>^oi3iii03* J»5iar Ijas^ <af»« 6f g iaa Ig) of ^ o 
"TOitniinoii^  c^md E£ t$ of ^ n t t a^ r^ 1304 mfjr#etl#4 <mi«t«@» ^!h& 
tmyk& fxactiea Ef 27 of iihQ ^w«vimiu 3ga liiQ»^«oa in eoatmiXTm^ 
%%m tma h^cmm lov fxa^icsi t^ «x9fta ijflhfi:^  lev fxtt«llQii« (Bf'8 
40» 6T a»S 97) ocBSt^ iioa i»cibaiigi»a» ^tm %mi fx»«li<»i» of th« 
10 day 9M o^xle% Bf^ @ SO md @a 6&&gmmi^ l» omowtsatim md 
fipptaxtd fta f««i9l9 fxsKHlioaii* fh« cta^ r f#«^« f«a«ti(n lo«t va« 
Ef 41 ^ i l e nov fteble fxa0«&«ii»,Ef*« 52 na^ d t4 ^vAfptitsttdt 
«tt8S9«Mn« KhAt thongli 1ih« toloa x»i^ ll«v of l&o |»xolotii fsaotims 
dii»f«ftoo<t thoir Qoaomtpitimo oots^ xOKt&voljr inoMRotd j^ ran l$i« 
pjwvioiio Aflo* ^ 0 mago of wiiiitiixi in ^ o of»s&aii pt^tvin 
ttadttmm of tho «ffoot«d fomaoo ^mu 1 to |4 ^tim ^ o 12 4a^8 
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cathode oi^a etaoaio psci%«U:i@ vciso D«pQ3t £A sit2ol»0if i»o« 7 ^ d i * 
x^aaooa t<» le3Q Khaa tmXt of th@ m»i9i!i i»xe3lt>93EP t^ i^ 1^ 0 6 a^f 
of the Cflms4s3» <!towaa.«^ ?3^ t C a^ia© 16)# Q» tJio othoy ^andi 
to a mnimiQ tm^ <4) in ttio 6 a^ i^  0I4 ov^sl^s* Itttox^ idHiln 
£1 ocm^o of ^ a t t^oxit if^ a m&i$xi^ inmsmm in ^oth t ^ ^ a of t^o 
p2ro%oljfto B^€Ma§ a32s^ £$ ^o tHo o^ isadl smmlboF (I?al93^  # ) • llo^ r^oapf 
i£i 1^ « 10 t i^ oSLS omxio@# ^ o » %ao a aii^Ui^ M tmoaie 
pipot03£ii9 3^l3rO 69^ i£mo9&:^ nt In tSio otstnodlo pisttt&iM® (^oibla 1G)* 
Afl03eiai*d% lii© oset^o^o p3?otoiii& mmsam^ in m^lmt* ^ 0 
imim of xas&oi^ icai SiA 13io oi^oaio oaS tho mioaie ^%otolii9 %iao 
4 to 0 ond ? to t TQMm^^i^ml^ yd'^in %2 a@^yo i»Qtioa« 
On. crapaslEBai idltii t!i© eiiisefcf«^owti.e pattoss of tfeo 
aosiis^ omzloe I t m>B tmm6. Hmt In Iti^ ovmsloe ot ^ o effoetoS 
f@6ioio3t ^xtuio tho fi]csi im3ur of ^ o la d^ss azmtioif tlio 
ii-sm^ of tho -vmziatiQii in bcth t^ rpoo of ptotosno «KIS i i^il^r to 
that of tho noiml ovaadoo (11^. tl)* Bat i t aiff«3Po In tho 
letor hfiXf of this period »ad IStis <^ m s^^  la^s moxo pymoisiflod 
in tho nog^ivoXy l^ajRgod p^ eotoi&a Co@tliodio) thm tliat of ^m 
S^osltlvoXy cfoaxgod psotolao (Mofllo)« 
104 
CO*(^ 7or« l»l^ )^ vskm &p^0d <m tins ft^ In i^r n^riiiiis l» tho daas 
f]ca< i^<ii0 of ^10 ov@x!l#0 of tto BtM<^Q& tmxOjSQ of aiffSasmt 
In tHo mmieiem of tho a«i$lf w i^^ i^ d tmi&l&n tism. ^ o 
to «iat of tho evmxlitti fzot^Uio of ^to isia^oolod fsaiaalos imt 
the oXootvophoxntio suttoxn «ad ^ o o(iiooistza.ticxi of aiffoxwit 
pxotoltio miiiod (faVlo t1 ^ I7f Jflg« 10 end ^ig* t2)* In tho 
omxioo of tho tmsily OMvatd ftffoolod f9eia.88f a lileitr-aovliig 
band Hf 6 appoR o^d «o ato* fxaotioa %Mcli was »ot fomd at any 
fltao* ^  tho aosnaX ovafioo of tho oonrispmdiag ago» )ha^%T% 
in tho omsioo of tho affoetod foaaloo* ^ o pxotola lnad»» Ef'o 
lat 5tf %9 7tt B1 and 86 had oSlooo plaelng idm Ef*o %% 46t 56t 
74« 84 and 37 of tho AOXIWI omxioo of '^o laiafftolod foaaioa* 
HowovoFt tho piototn iMsidot Sf*8 9t % and St appvajod oaxlioy 
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t^ in iSoM ms^simm of 19^ 0 BtMd/tn^ tmfsA&a of ^ e stxo ap> iwil 
fofOit^ti^na^ t^%« i»aai9y In «»xto«itisittai &m emu^s^mii to l^o 
mjor ovaxiiustii ptetdti^ ia of tlio noxool toml.00 IKT ^ O imfm^m^ 
im ^^ 02ato XH ma "^ ^ ^ o ^seotota HEtnae, Ef'5f3 ana 97 iM<ii 
09dislod ae ^xcng S E I | ^ lPEia;s m ^ # matios of tho noxiaa^ i 
f^s^ost miit^^wam^ ^ofmm^ ond appoax^d at Ef i^t a a^ ooo 
pj^ coitiiQ:! ao|or ^oat ma ci ioy tmmtm Ef 9? sms^ olii'VQar ^ 
^10 3t^io&t4 o^ %!lod» ^vtS^o:^ tlio£o w3Tm ti-m %m iBf*n yip 
41f 5li 56 <aaa 9t) ma m.% fiom© Caf•» 2 ^ 64f 7lt t4i Of «ma 
06) fx^olii isends lao^ Sns t^o total ntn^r of Ixmda 14 t& ^tm 
o^xioo of tho nm^ otaoisod nftootod fi9eisi3.oo» But fnooitatl'^oi^t 
1 ^ omoQRtsctticn of tho pvolotn fmolimo <^ Hio afioofcoS 
Ofasio® oc^gldoxfi^lr Aft^ coftooS fio ooo^xod to that of tlio nosw^i 
o^xian pfotoia fxoetimo of 13io oox«04 f^ixiaiiig ngo (fig* to md 
Hleo Hio Ati'^sp of tho oveixlaii ptot^^ao of Hit nosMKl 
fifno3.«o» nUMn a oo«ip:io of aa^ ro* ^lovti vo» Inoxoaoo la t^o 
psvtoln fvAolimo of tho nffooloA fosialoo asking tlio tola! 
mmDov IS liiKli oOBolAod of tmt SKIJOY teiEi4o,Ef*o tO« %$ 77 
oatl 9t« ^ o v»^9t iMmd Hf 9 of tho onmsioo of tho nowly 
oeiosRod fonBlois i»e»»aood ia oaaognt3«tim imd fov«l8lo4 oo 
IOC 
&f 10 iliffa»»6 ^la fsii«tli<n8,Bf*e % ana 9t v&m the ^wemBiA'milf 
Qf t}i« ^«i»sar «f«ix&««» ^li# mS^ fm9(t%m Ef 77 a^ p^soif^ t m 
& nm txmCi txwtwi^ i t %mm & nomsH Ixma in iai@ aosnso. 0^x1^0 
tssn^Hlmst taiS llf 97 i«id ^pEilitatiiif^y ^xvngeot In oonosia^ sfw 
Bia&o^d %o low fs(&0ti<»« iiim Ef*9 i ana ill lUi tii9 a ^: r ^ A 
ao tsxmQf<»:s304 Itm^ Hia cttipt«fli^ fi»9li.@ j ^ e t i m s of Hie 
sromist? 99<ai&@i» «lie»Qa« Ef 41 ^ms&^0d m& mt^^ th0 tm 
tTas(t%mn,^i^m St m^ %% ^nmvm^ l»8fo«d» ^tmi^m^ In o<m«€i&>» 
liiifstim ana 1»iiti«^ to fusDOys fmeiicBo In t3i9 2 aa^ oia affoetoA 
cr9asi«>{iii Sci>w<r?0x># 13i« li@&dii,Bf s lilt 46 « ^ 67 ^XQ ismi 
eiilticiao ^ l l o t!3^ «f Bf 74 $93Mlfl#d twom Hi® nimd^ @!i93®dd 
affigt#ta tm^^nm *S^ ^ lem tm^lm px«ttitii l}^do,l^*@ H* 71 
ma 31 9f t!i0 pfcrvicfusi it|E» aii{i|)f9Qf»a« ^ m^QWik ^mm ym^ 
^aslitciliini ^mmm Ixi %« px^^lxi i^ot im^ of the 2 ^ oia 
flFfa«l«9 of %o txnatoa f^i^to «i« c»Qi&»ia to liiiit <»t " 0^ ti^ esp l^ 
«tiifi«o of t&o i0sm mm <^li« 10 n&a :^« 12)« 
\iitMii fomip dei^ ii foULowInc; waosgcnoot ^«x« las a 
aoOltn« In t^« ntisikioy of ^bo ormiiwi pxot^Uio paytioulai^ 
'^ ittt of ^10 aiMoif sna tho lov fapAotimo ona ttio tot«:L mmlNir 
va« xoiaooa to ia« ^oi« voxo tl&foo we^^x pyotoln 1»»a«i 
Ef*9 12* ia aaa 97* kesfk'miB^Xy ^% widoip iwna Hf iO of "^ lo 
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Ef 12 ot 1^ « 4 ^3r old o^«l«a iliex«a9 tn® sa^or t/mA Et fS 
emtiau^d froBi tli« tstr^ims a^* It i»s Ist^ae^atlng to x^oord 
tbst tho nm «IJ«3P t;»oli<m8,af«» 56 aad IT of the 2 aay oia 
omxiee &m&k^Tm^y m^mH and €Eil^  i f TT pa^slsted aa Xov 
fi0fiti<m ixi "^s 4 ^^ old m&tkQQ^ nmrn^T^ tlidx^ i«ixo di#it 
tmhU t«a0li€»a$ ae^a «f 22t STt 5l# fi4» 6?t ?t and ^ aaoog 
a^alch Bf•« 6# 22 aad 06 i^ ravloiiifl^  apposjwd aa lev fxa<!«lcii;$ 
pjf@i^ oiia «g9« fli« fxac«t;i<mii,Bf*8 ai« T7i 46 a&d 74 (fftotO.®) 
dla»ppaa3!©«* flwi fa«iJl0 f»a«*lai8,af*8 64 sad 71 of the o^xlos 
of 1^0 nmA^ mmtm^ affeintiid t@B»l«8f x i^ppeaz^d in tho 4 d^ sr 
old omzi@0 itioxioas fx&oliOB Ef 2<7 %^ o diatootod for tho flsst 
timo As ft nov feobl» tmcutm.* Thnn et& cosapsij^ d to t&o nosia&l 
oiraidiiii pattom of tho 4 dAjr old f^io^lost mm im^OT (Bf S6) 
fitid t%io lov <Bf*a 41 And 74) protoln )»nd8 dissppeared in ^ o 
ovaxios of tbe affoo^od feiaales of t!i9 oorxoepmding agi* 
zodttc&ng tho totiO. mimttov of tlio pxtotoin li^da* favthori l^o 
major l»findo of tho otaxioa of th« afftetod fsoalos w^vo t^iftli-» 
tati'v»l:r voaficer ia omomtxatlcii iSiim. I^at of ^ o nossaal ovaxlaii 
psotaiaOtt 
] ^ tho ovaxloa of tho 6 diy Old affoetad foaaleo thoxa 
%fa8 fuxthar xadaotim in tho pzotain fsaotKns and tho total 
ntial>or nas 9 <^ o ooopaftd to 10 in tho noxEWl ovailea of thie 
oca. fhaxa %Miza mly t¥0 ctrong aa^ov Imadst Rf*a 9 <aid 97 in 
11 f ' \ 
mm ^tm Xm tEfmtmm M*& ^2§ % mi^ t t »»4 mcn^ th^at 
^dttiS^S to trnim^ tmti^m fwm HIQ %<m txaetioa of t ^ 
s^fii3d## #f tli« 4 ^F <3^ ^ tmoMn^ f i^i% i&@r fi£ii»ml^  of the 
I^ft0 t#Qt!Ot0 tmotimot Bf*@ f%0 Hw ^ad @l fkoa im» 4 di^ 
of 1 ^ € *d^2r ^ d ofit«i«o» 
i^ ttiD ago ooincfiauis Itio A»9l poi^ oidpoisltim pofiot 
i«o« S d&7 ti^2.oifliig mmi^^mmft nmmmmn f«oiao fmotime 
appoaietd T^dcm ^ ^ total ziusiliov of tho pmtvin tgaChtmii^ to 
a nAxlmisi osstont i«o* It <H|U 19)# ^ex« iPtfo Hixoo w&^aw 
pvotoln l3m$«f If* II f% 15 e»^ a 9t Uko tli« nosBwa o^ trnzifta &£ 
tho a ttiy ^ 4 foMdoo* Bat iteoio ixmAo INIX9 3JIO« pxoia&tt«it 
tHMtl thOOO of t i l t noimal fimftloa* S l ^ l f t r IpG^Om URO iOiR 
tit tlio 4 »y oia ovaxloo* flio irolutsinouo luaad Bf 9 of 13io 
6 iijr ^A ovusioo otonoA to ! • vtatooa Sn oanomtmtioii ona 
iKPtileo Into Xooo 9i««l»«ttt afi|0]r fitt«tion«i Ef*o %2 oad UK of 






































nm^iamm^ ln^ aag i^ eilit»a? Wti6»^ ^mm w&m ti'm low tssndtt 
m^» 6t 3a» &tt t i iiii« a($i tnjew ftom^ ixmaoi Bf^ D ait ^ t a » 
5% 37* 4dt $lt 96 m>A 64« t)i9 ion Bf % fm& fip>%£l® Ef*o <S tm^ 
67 <»^  tli« 0 Mg <ad tff«ixl«» iMHiBae ftfiliil* and Xm tmmtiam 
Cl^«ll^>« ^ t ftQ^t fm^%m M 77 Of tli« 6 #^ ^ «aa omisi^o 
f7t $1 imi €4 <£99M«> iPtsUfSMPOPtS tQ09llid« idl^ 80GIS »mi l^mWiM 
fift$nmd,Ef*8 S t 92 imd 4S iisi@ftii@ liid total amtieir 9f ^ « 
t«Ei #^ 3" oia ftffsolftA f^mMi^ iMg* I9)« ^ 0 ^tm ms4cm fm^ 
%tm®,M*§ 1^ 16 «t&^  97 oeiitlaiio4 fafon tbj& ^mxkmT om^^o imii 
tliooo mim ^fmlMmtfrnt^ M^<9V In ooioessljiiitioti ^aa te£Oyo» 
ltowo^% t^om noei mi^ t^o loif fxftot|m»^at*« 5t mx^ t l y^hidti 
hAi tt|^^«ai«A Ha ftol»lo ana low fi»oii«ns mtmtl^tml^ In tt^ 
I^ KOirloiio ftgtt» tlio lOK fffioliftiw^Hf^s 22» 67 «nd 86 of the 
8 My «ia omstos aoo3!ia«i4 txi e<SBOisitsotiiii on A emtlnuoa A» 
fooiklo tsftdlloQi* in tlio ton Aijr old owisioa. Tim foolfto 
tiA«liiii«,Bf*« a!7« ?tt 57 onA !^ i^ntoloA fxou tho pxvfloud 
Aft ilioioiis iHutil Bat 46 of tlit 2 my tSk(k ofttxioc x«0|nEMNixit4 ot 
this Oft* fho ulnoir tiRotl<aiao of ^ o 8 my ^ 4 mmwSM^ loot 
#i9liig tlMi 4ovol,«ffn«nt %dthlii t«o mym ymm M 6 <Xow) ana 
l l ; o 
9f t^ Q ffoltttit fj0a«U«ii8 In t« i ((tef oX4 i»wia!i«@* ftiQ «a9et«»» 
l^esi0tie porttom of tut a«9ft«i%llap pirot^bi tw^^t^tmn in ^ 9 
%m dif «ild ««ftxi«6 tiMiUtttti'wair itioiMia U ^ t e r tmi<imtw^%m 
in Hit m|<»p %niafi» mm^tm In ^ 0 lifn Ifiads ttaa tAexwiiio in 
f »sil<iiti0 ma «Qisipaseitd te Hisn <»f tto nonia :^ xe^«iii pattum of 
' t ^ " t ^ m^ li? oX€l :fiKfl-l>#s}» 
€it ^ # la i^iir ^'^ ttf^iirtiKl £ !^mi90 thoa in ^mt of -^o n^ xsma 
m3^ tm m$&w fm0ii%mm$ Ut*0 S mid t ^ ^(» fmoHm is 
QoafttiomS tsma mis ipie^otiji &m ^Mlo ixmd Ef ^ of tt&o $ dftf 
OXS ovexl^ti je^peaimd m% t^@ og^ l»it i t i^o not as vt^ ursiiioas 
as h&f&m^ &o i»»^ i^ xQoSiiattl isBia at 97 of itio pieofioiio &$» 
maksA^m%X$ ^trntim^ m i tttsnoft into m xm tm^^m of ttiio 
aiS0« !llio o^osrtuo :iow tm^tmtt ^mm M*& 4$ «s&d 71 iMd^ 
offiitiixima f xxm ^ 0 iioii3>« m€ ttio low tiiftolimo aBompoofei'vi^  
of ^ o f«oiiioiio 0 ^ * ^ o fool&o fanefcimo^Sf^o 2tt Sft 32^ ^7 
«iA ai oentimiod tmdbia»ipA ilioxofto f»ROli«i Hf 21 of tho Q da^ r 
ol^ A onftiioo xiiftpyoasoA «! t^&lo am* S3io aiaoar faiaotiofto 
4i«if90ftM« ffiM tliio fi«i mm Bf*o 91 (3.ow)t 57 anS 9i Cf^^o) 
of tiM fX«9i««o nfli* fhttOt ^10 ffooonoo of tho glx«ia wijoy 
%>»#•§ uddltim of Uto low Itando oaa xoftonol of aono fioiao 
fioolittio ooHiomtiiroljr oiii|^ «feo4 on ia^rwioo in tlio piiotoiA 














?i m. <hf 0* fr» 15 »• 
p » ^p^ |W ^ ^ %« 4pr 
0 t * t?» tfV p» <© ' t 
10 C& «^ • • O f t * 
1 ^ 
W ^ »© CO 
117 
(«Ki^oaiii) »o wiSiX BB ^sSk%1Lm^ ^X!i3^&^ Cmodio) ps0t@lao 
V0$Q 0lii!U.cir ti» tlist of iAm omxSisa poi^im of t3i@ aosssil. 
oi^il@a 0^ ^ 0 a #i|r ^ 4 offdoiiii ti»m2.o% ^ o «aft^o^o 
t^ ^ &itj tisiU^fMMQ m»t^mm wm<^iiKS to e oSJoioosi i^wl of 
tlio m>wi^ mBtiQth M^0V^^Ei^e&9$ %illihsn o ooopXo of tl£3^$ 
tho® iss^ci^ ti'^ 1^ dsiMS^ ai i^?9l«s»© is^lii tneaseajKi^  to li msia03t 
IL^^i of 1© tea^ ila?alJ^  i t wa© follOfc?o« IJ^ fsaiX s^4<fi %iao 
ta^iiiitoliite 1^ to i2 ^ y followSjQg itio omoxgesieo imMko tiio 
aoimi omsl^m pattoisu 
ffoa ttio tatglsi^itg Wt tho iR»^oti<» ^ 8 iflLow a$ ooapaxod to 
thiit of mo msvmX pattom ^th asonpool to ogo Cfaiao 13 ma 19)* 
fho aoadlao ^ tlid snoaio Fiot«i»s of tfoo «ff«oloA 0mTi9& m9 
iiOio yvtnoimood tn th^ otomd ]ia3tf as ooopcisroa to titfit of tht 
flarat liiaf of tiho totRl. dQMKtim C^ o^ Xo 19)« ^ o apttnio of 
iiftxiatiQB in isHo 01*^0410 psotoiao vas 4 to 10 %bosoao i t nfto 
5 to d iA (Keiodio yxotfldiiio* 
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t | | ^« <»$ t^mi^A f «i»ttlii« ma #o« %«K| l^« viattd^iim tn 1li« 
6aiiii0^i» f xotwlafi w« M^%it l^ bna * i^itt of ^ « aaodlo f i:«yt«iiis 
ifltlOa 'fehia ^oxl«4 i,ii« Ittili t««iaMMt to tlwftt of ih^ mt^ta 
littfom* iatoi?» ta "^ 10 aiom4 iK l^f of ^^ mraPioio^ Bit ^f ^ t 
tit|!90%©a oi»ii7io@t t&« ptittom O(9r3^ioti^ «lifiaia@a ffig^ ^mt of 
«^0 msss^ ono* ^%iot t» t w d»;r)B l^ llOM&ng mmiem^»§ ^mm 
rjaoOio pfototois la 13ia ©^2l*j« of %o 12 ^ r oX« atfsotod 
fia^aiof Cfmmo 15 oat I9>» <^ o«pa»ls»g «i1^ laio ii»xi«ttioii 
xttiiai of mo noiKBa pattomt i t itf^ io ^ m 4 t3i»t mo v^ait of 
^xloticii jfTJa^ ii* Qt ifeo |3oaf,tl"^f ^ia:^^4 I»«ot«lii@ Ijtotmo 
niiosstor ia #io oii^ ssioo of tho affootod fffs^ois* I t m& ^%m 
9%mvm^ i&m% igovlotion wmg» of tho ootHodlQ pxot«lii8 «ioo moxo 
ftffootod idl^ tho tfiotaiont of 1M« it&ototioiai <fi$. 14)* 
1 ^ 
maMm ^© ^ ^sro posloS of tlio 413* taster ii^ c^o^ io of 
1^0 %m^i s 6^ 001106 iiiiA*0 i*o^ %^i#!t t o o,ooi9S jt o*oooi q@/ao 
Ijo^ iiot^t* a o mummtwm.m of ifee »©aaclii3 oao»w> ta tlie 
niirlsr Qoaatod 4 ^ iaatair a r ^ ® 'Bosioa liet^es 0»8O1O0 m/^ to 
O«000| iifl/isg l»o^ iMd#t* I^«i^ * i^i0 l o w l of nm totmi 
v»dii«iiig ffti^xv litoxW90d %dth 1^ (» ftdviBioseMi«t of o ^ ti^o 
4 4llftfo aaa ^tt l2kttial. exSmimamt m» mm lapia Cfis« 15» 
f AltlLo aO)« Bmiwm»9 tho awm iialiie of tho v ia i id^ efomTB 
3.9V01 In ^ 0 5 dlly Old nj^pho uRa tho orOy titatlsticRSP^ adlgpi* 
flomt si00 nhiili 4I0IMA miiotlta iMtvocn 0*00t$4 ag/iig to 
0«00d^0 as/nf (ttittit IMOIM 0*00199 s 0*0001 ms/as)* Xt ma ftloo 
tlio aftadsoai oonomtxitim Atxin^ tho 4th Inotftvw ^ovodfloif* 
tho lovA of tho xoaactas oa#iaPo otoxtod do«(ltiilii0 os tho a^ O^i^ o 
1 
To^tl9 « SO 
mzititlma in tottE^ l xoaacdiin mm^e9 in ih® ^C^Q h<>^ of th« 4th 
in^ flQje n^ta^Q of J« i^^ E^ i|^ ;^ a^it^ p la ipglaticii to ago an& mmsltlas* 







0,00190 s 0.0O«^5 
0»OOtt5 Jt 0»O0©t 
0*00101 jt <>«0000$ 
0*00091 jfc o*0oojrr 
O»C»00 jt 0*0001 1.732. 
0*00193 * 0.0001 & 181 
/ 
0*620 









(?«lix# ^mlm of •%» at 5*^1 Iwal 10 • 2*101) 
B^0t t5» ChaaG9» 4» ^ ^ total m^ixiixm sw^ PiPa level poip BQ 
ho&s' ymt^t of tJxQ 4th «md tha 5*11 iastar a^i^® 
of 2* ^,^^M'^a^ in areXation to a§@» laotiltlii^ im4 
aatoaox^oaia* 
-o- • roaisoiiic; jaa^ as^ s lorolAja 
• * t)oay tJQl^t ot th© li^E^a 
1 O-'"" 




m»^w i^mWt S^ m l fts* f5)« Bill 1^« f i^ %Mm% wm 
glilLi MMm In Hit 4 li»^ c|,a xi^ #^i@ "liim %iKt «t i ^ n e i ^ 
m «^@ fB0 i^f^ nag iiffiwaii^ m# @ti^  gi^^giimaisr M#iifii3fii6i» 
fim mm •^mMm m® OtC^ fOf s O.00006 nig/iaii lie% «(^#t i M # 
g9m» 4111 Sagl£fc» » ^ ^ $ ^ 4 Mil % i^Ln^li^i^^ i^o^t «f ^ # 
igti%i^ l^ii«t%|.:r ^CK^a ^ of ^ # ^M mm lo i l la 1 ^ m&m^ Mtf 
m C%f#idix fa%!l9 t> 9m^ i t s Siim nna^ H i t 0*1)^1 j ^ HbOOOSf? i ^ 
iMiAm^Ut/mt mm mB^^mmA tn l^nm #f 1 ^ w^fio^f^ ^ HM 4ite 
snifiiwx^  ^« iMBMtttxi^ iiii «f ^9 f i i III mm niidr 
«@ttit«« f i n tnvtiiv ii|A|«it CMINI «i3r) URi tt|j»»sl Iml f #f 1 ^ 
if«ltMi IR «i« « i ^ «il4 4tb iit«lii:r i i | i ^ « Cf aia# 20). Wm mm 
19 C ' x 
V&TelattmQ in total «»^<3liis au^^xi l» tlie ^01.0 lio^ jr <>t i^e 9tli 
«I»M»IIIIMWI—p—wiiriiWI'miWII ItwHJBi mmWHIIIWUMIllliWllllK IIM»MH«liaMI>MB««M«»«MKMI«aMMMII> 
A0i (^ye) «t* 










]3{attxg«d f o i ] ^ « 












j t 0»0(^ ;gf7 
^ 0«000|@ 
J O^OOOlS 
j t 0«00019 
^ 0 « ( ^ ^ 
jfe o» 00016 
J 0»00020 
4 0.00015 
^ ' " ^ ^ 
Jj 0.00029'^^ 
jt 0«0001S ' ^ 
i»9aB 
t t07l - ^ ^ 
6 » 9 ^ ^ ^ 
5#!;yl5 -^^"^^ 
% 0 5 1 * < ^ 
1^365 -^"^ 
> . 1*945 
> 0.455 
^ 1.638 






(fawn imiuo of n* «t 5^ iwoX 16 • 8»10l) 
IP 4 . U 
fh® wmm ^^ -^aximim In tlui tm lofvia of tlitt l io^ 9£ m» my 
Q(S m s th® fx&m 1PQ1.U0 m o 0*00137 j ^ o«oooi3 m/m ^% «Mii^ %« 
Hdif@ r^i ^tmxi n 06i»#@ of ^yo tarn fm HjemU olgsltloaiitis' 
Mox i^Mid to t ^ *9eil^ iM'^ mo mmSk^ ^mmm to i^ »^t of i^ 
no^iy QOiatod §lh laedar n^p^ii (faiao 3|>» fHo t » a d ot tlio 
eeHtmo^amt ia tlio 'Sm tmeX ofxitiiuio4 ^ to 4 di:ro fiUoylno 
{3<»atl2SC ^ € i t %JQiO gl^tgetO^l^ I8ii^fl0»»t In 2t1l DUd 4 &iW 
0114 a i r^9 omtfax^ to i^& ^smigoo in '^o « ^ m^mt u^^o* 
Pusflliosv eiltoir two ^ f o tedPio»$Ji0 nesSti^ ^ o t»<»NPQi»> ID ^ O 
f^ ^ <K)n0^i£itim iiiao l^^mt "^m ^lo iaitlcdl <iicmgoo i^oM^ 2i)« 
f!luo» in tBto 4 d ^ oM 9lli isiitfir ^a^&0Q§ Hio 1 ^ 3Lif«^  im^if^a 
to iOiaoat tEii!@o tltotoo C0«00f70;| 0«000f9 m/M ^^ « i^#t) to 
titot of tho oqdoffiltzsitim COnOOO^ I S O^ OOOff m/^ ^ ^ noSgit) 
l a Uto aoid^ aoi^tod apiilio* 
gllPditlomt ftOI, IK tiio lovi l of ^ 0 tm of tho lN»4r ^ ^^ i^'^ 
mj oXA »ya^9 of lliio iiiiai«ap C t » l>Odl)« f^ i»»#i of 
0«00|67 agAig to 0«00a78 mg/m »<i4 «V9«RiO "val^ tfio C^ OOtSI ^ 
o«oooiS aes/iBe i}odiy iiol#it« 1^ 10 doovongiiig tjeoad tti Hio fES 
fiiyttioif omtiniaod iviit i t %mn iln^iotrioftU^ tiiai^fifiMit ftcttwww 
$ «iiA 7 dftar <i3>4 ngas^n anA ^lo mmi ifftiooo wsm 0*00t19 ^ OwOOOaO 
«i/as «id 0,00104 j^ 0*0Q0t9 sftAls iMdy nolfltit xoipootiiMiif* 
12C 
^tmimit 080 in idno fmi^ mimm sism^^ t»t* i^^ 0 ^ ^d 
S^ Uitlav n^s^s f l i t r to IS19 ii«liisoi#t<»ii« t9 "^^ (1^ 00.% 
!i2?s^8 l^axi^ a l»lvi»n O#O0097 t a g ^ t9 0*CiOi@| ng/sig Imidnis 
a mm& vaXvm 0«^t37 4> 0»000|9 mfm ^ ^ ntls^t iMch ii&» 
1Si{^ la3^  to '^ to i€ t i^ S^ QQiS l£k 1^^ ono a»y i^d is^ss^Q 0t tb&e 
idtl2|ii tlio ^ m l ^o»r i&iris ctf titt 9 ^ i^ait^r sud i t w^& 
0«(^39 us* ^^x@fo»i» imlUcd th9 4t^ SniElfti^  ii^:iiii% 1li£$l«l^  
^ 3 91^ Iii0l^x» i»ia it |4i899if nnfiunt ^ ^hfi fE i %ia» iitjUia»ft in 
fh% $nmmtm in llt« f i ^ I«v<^ i9i«Qii|^fliit i&« %&«Cl« tei«%i<m of 
«t thtt 7BS oatt«eit» !l^« ittRg* of imxl«tioa in ab^ fiui o«io«^ 
tiftti^o Aislag tlio 9 i i ^ yofloA of tlto 91% iaotair xmojUiod 
0*00091 Ji 0*000^7 «ffAlS Ito^ voln^t to 0«003!^ Jt 0.00010 mg/m 
I1047 %foii^# Rovovoyt mo f^UjT 8«om njpag&o iMf tii&o IAOIOIP haa 
oa Ijioxoooo of 0«000|f Mi In tlio Tm %wt^ mmt ISiot of Hio 
yomgool ti9m];h8 of 134.0 olo«o (nmH^ tsoia.toi)« l^st^v^ i t lo 
«Ioo Olooy tbot Hio t^jtlXf gxom n^fss;^ Iwfoyo niolosoxsiiOidLo 
had hi#io? lovoH of ^ o lodoofiUig otigixo of tlio lio4r ISion that 
of tho fUlIy gsooo nii^ piio of liio yxovloao oMi«o (Pi@« 15)« Xt 
mn t»l«f«8illa^ t# mmsf^ t^ J^ ^x3»g both tlid lasftay pcisioid 
IPii^  matfm M ixki«9»m lii tli« ^m itmH and ^ « li04S:r v«i#% 
mrnvmA ixk nnm m&si&^ t^lt »t ^^ »iap«0litii ini^v iHs^ 15), 
^ Mf^f^ ili^ {^^Q cw^^!!^:^o^a Into t ^ QaQi3lt6 ^ d 1^ 0 
n^is^a M ^ 0 SASH idaat tMrl t3i9 fQ^uts ««x«» ilatislioaiir 
tiad iJia® B^S !Qme»tiPtim ismi ^mt Qt Wd laaiiis of ^ « 
in ^ « nm^ Ka» i^ otf* ««iwm3?» ^ o ©as a^«f^  «f 'Itoe l>o^ wt9 
mmj ^ « aif:@B«wl aiaaa m this 1 ^ nao Dat%«««n Q,OOOS$ ms/m 
t«^  0»OOI77 issAiS CA^pmais tam« a^ « X% icio ^caimma lor a flbftx)^ 
MX U mm l9^m #f ^•OOIW s O.000I7S sig/as tx}<!^  witi^t, 
%im fK<s&omMs 0*000141 mfm ^^ v a a ^ «&& o*ooo7«i^ 
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l o u 
iia^0 lias glotig i^oBCU? a£iid^^2i«Rii^ as oos^aNia to tliiit of 
the aonigl #t 0«00|Q3 J^  O»OO003l$ is^iig IsoOy v ^ # t « S^xefosot 
ti lt le^i^ of *mtiM%m^ ixi "^o f ^ lofv^ &i^sim tiio titiilf# do^ 
oM aifo of t M »3yfti t«io t3etiio«a O^ CKK^ ^ j ^ 0*0000352 Hg/ag 
^ % i«ol#^ to 0«0014|^^ 0«000||7 siasAsig l>0^ nod^t* 
4a i^atio^^S liofiWf0» $s& tiio naisasr ©aoxi^ S femXoQ CaofO 
t^sr># 1 ^ S^B osiomts^^tl.^ of tho i30^ ^^i^ iniii^iifioemtl;^ 
tmme 1^ 1^ ^ tteat of Uto m ^ s of l^o ooi»®c?ma£z^ ci^ @ad 
»iiB@ S^ M<Piio«ft O«O0C^ 9 i3s/i>§ to 0«00t5? m/m t^th & msim 
ymm 0»<I0099S j ; 0*0003? m/m ^^ ir i l#t« %oso&fttt«i tbo 
tms 3^ wv^  j(»al|9%llifimtajr onSimotd id^^to M hmts <0«00iQ9a;| 
0«000t4i «s/8ig 1M^ nollOit)* SmMVt% i t mo aot foUJLouot 1^ 
ftt«tli«if iaoxoiioo vitMa tbo nosi^  48 lionvo fo31oi4ni omaspnoo* 
Bui 1 ^ fS$ lonptl. of tlio 4 4*^ 7 «^ A £»iiiXoo mo o l ^ f l f a o t l ^ 
M i M v I^ Mva Itt^xof i«o« 0«00|3fS j ^ 0,000iai ^s ig 1so<^  %N t^#t 
i^iili mat ia»o«l otiHoa to «tio oanomtvitifln in tho fuaiy ff»H» 
ii^i|iii litfox* «ftiiaos|feoc&o (f»ia.o 2f)« ftovovoyt ^lo fES 
avna iOMinoa tim^JXmmnf hl^ %» thm wmtvuOMB tmmXam of 
4 to < Aijf i^ft atiA tlio tnoMOoo nao aoio i^ s«aoonoo4 liiin tlio 
IMNOLOO AAly »Kt«uM4 onA t l i ^ utxo tmey to dig^flit tho 
fix«i ifftiii of «Mo (fftio.0 nU XAton f»uoiciiiit tho ovipooi* 
t i m «a ^ 0 t ^ onft tho i tb fO«l<»«M03iattt Aiyot tho ioviai of 
I f, J-
fisi«3.it» ii« tios^ytd to tHit <»r t}i9 # dsy <aa l!i»ea«0 Ct * l»95t)i 
feU«iilii£E '^^ «ifi9«iitt€i^ tlb |^!» «fts ftis*&oip x&oe la ^ « fSS 
yimik of ^ o tfoa^ " <^ tli« foovao aatas^S ««eaid t i m mt Hio 
doooia pi«lte of ^ o tE0 emioiBtxiitim <0»@0|197 Jt O»O0Ot4O w$f 
fliS 1 ^ ^ ^wl^iit) ^n Wk tho lOCh pout mmxm^% ^ t %i)^ fili iao« 
gtatidliipnsr l£is&ip|£iOBiB^ mliko ^^ o fta6*@l o^(s^  C^ lsQy^  SDt 
Moot tSio mt^fwioo iKrt^ ^oa tlio tvo faoko iiao inoii^floatst 
I t • t«^^« latof^ ^o»o nao pMgyooilini a$«(lLtxui Sa *^o 
<» t^o»ti» of ^10 t i a fii^«|iti^ ft lalniiitm '«e^ ist of OKOOOTSS j ; 
c»*Q00ii7 W ^ 1 ^ ^ ¥^Mfit ijs 1 ^ 12 a^ sr <aa faonaoo* shio 
fsoi n s^ S3oi^li€^mt fto «»)^^ai(l to tiio fB!) XoiToX of tlio 
oontfox %»t i t noo oli^fioBint idtli i^s^et to ^lat of tl^ o 
sooend piOk of "^o ?^ES ocsiooi^xfttiai <t « 3»4t94)« i£iot^ ex> 
intofooliiig polat nolieoA ^mm tuot fouovlnir tho fisol OfiposI* 
t i w t tlio HfvKl of tlio ^^m of ^ o Ho^ woo lOmos^  oqtml to 
t ^ t of Hio ti«i0l3f onoxisttd fteaftXoo iliexooo foUoifta^ tho ooooot 
OfifOiltltin tiio fE3 l « f ^ teofpoa to » oonomtzotlon Kiiiii 
IMXOV thot of tho ooBtvol l«Ott Holder mmtm^ ftooioo (f ig* l6)* 
Ao ooog^ xoA to tlio tk»gk$ oaoigoA foiMXoof tho fBS Xwmlk 
1109 ljo«iipiflou«ti^ higioy in tkio WHO* of liio oonw^poooms 
ftflo on4 aosdOHtt o«ioiiit»itim IAO xooovdoA CO»oai4l5 x <>«000t1t 
ttflAii ^ ^ ^ioi#it} Iti tlio 9 Aiy 0X4 aoloo nitoxooo olaoot 
«iolIfi9 :iOf«l of tHo ff i i <0»00t4t5 J 0«00Q2fm «g/«s iboAr widltit} 
iffto «i»tlio«iiii In liHo HoAar ^ tho 6 ao^ r «3>A fooiOloa* Xn tho 
wloo* ^ov» nKo ^ntlmiooo dtOUno in ^ o fB3 lofoX followmg 
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mmtm^m mxd «l0iiit«aiit3^ im ImtH ima tmm^ in Hi* 0 Mid 
in «li# f€£ia]Ui3» the iHHAea ot thu ?^lis %gmll la ^ « %o^ i«»fd 
t!i@ fits XwmH of Itie t%i« iiiiiis <tt H&o Mm of ipsiegiiiifi 
C% « 1*91^ )« nmieiviy^  Hi^  fBS X«v^ of tli^ %im mmt^ s tat ic 
it « 2«€^t ^»^S> ^300 %ta SI 170 »}spt<stiiiil^« £a ISi^  
incrl ai^ €Sx« t^ tilt 4lff«imi€ii mn MtS^^ ( t « ?»51^ ># 
Mtlm^ ^m s»«l <}f ^i# ]^si#a l^ui ay!SUMfi09 una liigipdB.0i»t* 
of 1^ 0 mlmn i» m.ttmmxk «« em^x^ t« ^^ is^  of Him tona 
l^4r v«i#t« !idiox«iio in Vm tmmil%9» Hio <ti8iMPo la l^o fm 
0 ± 
m% mmmtmn m ^^ fmm mmmm mmm mmL m mm mmms m 
f i»d%«»@e^ xiBt^ £xl &^^ek. 2tm tliio piie^s^f tiso ^M mm &0%&m3mj&&. 
poi^  sia of ^ o oireiilo0» ] ^ tlio m&iA^m of it&o n«n^ oaoxsgoa 
tma(^loti$ Mmm mw w^m teoimt of the ^E0 fsmciiiii txw» 0*0040 og/ 
as to 0»^|Ot t3^m. « t ^ ** ®siai ^Ol.tto 0«00C9^ j£ <l,O0O|333 SS/E^ 
Hio 3 ai^ f 014 £8»eao8t oi&3lan x«^«liig aasiiftva <(ms> Xo«^ 
ttSh^iooa (0»000^74 O«OO0t99 m/m < )^« ^10 ^ i ^ olxiktns mk6. 
^^M,^im% iximtmm in Hio cms l^ ovodi oeodvxod in ^ o § m<(i iim 
$ dA^r oxa ft i^ftloof M*9ini 1^0 aeoii imxixoo o«ooioit ^ o«ocx>^3 s ^ 
!SK 0f sBiA o«00f2f jt OtOOOSfTO ag/ag Cfir xooposii^«^« ftmot oiipil* 
flc«mt3^ hl#io«l otmoomtiMim of tlio OES iioa fdimS in tho 0 aa^ i^  
«I« fsMdoti ifmWi^ m ma Hs» f7)» fonovtnfi ^ o oidi^iiltioft 
of tlio fltf«l IMKKH of ttio «g®t In lMflvo«i 7 ^ 0x14 dUi pogl«> 
ftifmtMif Ai;yii||^  '(^ iMi (^9 X6tnA iignifloBiitly 4o<aeoottoft to 
0«000174 Jt 0«00fli ag/ng tiooio v t i i ^ in iSm 7 Ai^ r oxa fwiAXoo 
(t « t»€72)« Shlo "fttXoo no* oliXX hi^koif ftXthoo#i lii«l3Pdfl» 














t>^tm$m jt o,©o0f3o o»tii 
O«O00$59 j t 0»000*^ 0*942 
©•00099T ^ 0,0(K>|S9 1*446 
0#0009gf ^ C«0€W)f10 
0,001017 j t O.O0OOT 
<^ooiaf2 jfe o*o0osrm 
0*000774 j& 0*000166 
0*00093 S 0,00050 
0*001014 S 0*000110 
o.ooiias j j o*oooiao 
0.000707 Jt 0.000110 
0*000521 ^ 0.000516 0*60© 
<!?al»l« ysXm of H^ tmt $% l0ftil 16 « 2.101) 
HtJ* 17» C;iinaa«® to ^ o total ^©aaoittii i«i/fix^ l«vii], p«r m 
of oifCi3!loo Of tli9 Eiaat ^ ^ % y ^ ^ ^ ir^lAted ^dtli 
03©* 
-•- m to ta l sjoajstaj oaj2afa iwmX aa 
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ADULT AGE (DAYS) 
FfG. 17 
O t 
&ft9Tmstia§ n& t&t ovaxl«3 frn^^Tt imtum^ w&m mpi^ 
to at? old f<»3aatt0f tl&o las^ iie|.tio9 of iSio 0113 3jmi> nas 
0*ooo&29 j ^ 0,0003^ i:3a/^i o«<^3ioi4 s 0*000110 $ag/^ ma 
O«00|i|S s 0«0CK)1P Jss/i^ ti9iii0 «P6i#% meptoliwl^* t^ tmo* 
a fioomd i^ sQi£ 0f tlio 0KO lo^ril o^xitrsti tsi ^^o tO a ^ ol^ 
ot t!io t i ®&a tho 1^ a^ if oia fiiEx.^9t '^ k® <^l IjsmH m^pin 
fsAm^timsi^vg as»sp«a to ©.oooiot^ 0.00010 las/ae os? <t » 2*4^) 
o»a ©•0005SI jt 0«0CK)516 si@/sis 05? Ct • 3m0t0 f^i^ettvia^ %iitfe 
xiigaard to 1^ 0 poEOc ooaowotj^ eitim of tlio GM In '^ 10 10 ms oia 
fiwiiaoi$» ^^0 dli^ isa^  |3& 19i9 0 ^ ^«illis« na^ o mom tA&&^ma^ 
it m %Bm «^m tuat «mi»>>in£E ^ o JSifist ovipoalti^ ( t « 2»672> 
v t ^ xoq^et to tho tifo fOAle oeaoantaxitiano* Xt mo satoxooHiig 
to moova thot fOlXoidag Hio osomd ov:i^ittioa» tlio cm lorvot 
la ^ 0 oifoxioo of ^ o 12 Oftsr olO foooioo %iOo loiii:r (0«000f2i x 
O»O0O3l6 mjm tiogao %fti#it> thm '^ot of tlio 1101117 oaosnstft 
f«niaoo <o«oooia$ j 0*000139 w(U^ tiaooo %ioi#t)« 
fhus tho dim^fi ixi tho OiS %mm\ fol3.owiii@ tho £lf«l 
9«[dc m&9m%w^tm %m foiKl3«l to titiMi of tbo f M 3.ov^ of tho 
koltr C^S* 11 '^)* aiJdAx&y tho ibasmto In ^ M I owiftiii ^mli^ ind 
taio oas 3.«toi aoaiiiig ^ » e ^«i»«iMfipiit iBkjf« as« O I M yosoiioi* 
1 i^ O 
X? mmmB u ^ J *:mm f i s ooa^i? XH ras 4ih ia^ u THB sim i^mm 
the 3M iti0t$i7 a^s^o e^isfifi^ iiiM iKistaHa agiickattsttttai ot ^lit 
total fott <tT4*0;j: 5 # ^ ng) mxSxm ^bto ill«^l^ ma 1 ^ 
Bites^ til® total $^ ^mamtieitim Ctfo) «c»itii$ii94 to O^XH&IIQ 
9iia% i» I m4 t di;2r edli 4 ^ i»aia» ni^^o m& oto m^ iff«a^ 
9«t07 1^ Had 11^44 3^0ft ^ of tlio ^^ « ^ # t (Sesr) ^^peo^ 
tit^:i^« Bitff < i^ifi«t|t»»tliry iSioxo iiaii i^ a^oat tktkf poi? oisit 
sodttc^ioi In Wa totaa tat pdi;o«ta^ of tlio l»ol^  ao oms^ ieoa to 
that of tho mi^ mmntma #t^ i&stam si^ tsilio C i^g* 2o)« &tiQ»mt^$ 
^920 nao Inojeosoo tx^  t^o f F(S of l&o 3 &^ <&d 4tii instar »^ &i^ o 
sad l^e mmk imliio »soa&«d to |2S*4 <;& 10#$S# xtS* G& omtisU^ia 
ooQipofiooB tMo oiiKHmt did not a^«oelal£l^ iltiMneoA in tho oid»r 
iiyH^i» But tiio WQ of Hio n;sTCiie ^slor to Hio iioael aai;dltl»g 
«io« •Ign£f&<fia9tl2r loiior tlian tliat of tlio im^if motatod 41^ liM^r 
n!fa^9$ itm^tiim oiaoot l»olf <l9to±|9#41S ns) of t&o nnsdlMia 
ffC (174'0±§;949 fliff) of tho ooio ms» 4tli Inotaif a i^n i^i. Bmmmvt 
tho dxar v t t i ^ foif m fwtfi «oi#it of Hio liodar ipwdBouar 
dxos^ pod to 299*0 ^ t9.lft1 flig la iam € m^f old n^»^m Cf^I^ 
gsotti 4th Inotay ii|^ Bhi)« Wl^ loopool to ^ o disr ^47 «ii#t» 
1^  ou 
iSbmm%9 in total ttn^ nmx^mt <if 1^ « 4tli liMlftv a p ^ e &t 
l«ll><lill«illlll»l«l«ll«l»«l>»««WI«WIWW»l<ll>l«lll^^ 
/iSI* ««• #» **•* *«**^ ISBif <ag) iisalut of tetai JEMJ 
B#«© gio,<^ 5»4i5 iT4,% 3»5m <^ wjt»oi. msas 
t S^ t^ t . tgT 121.1^ 9.1©t 4«950* 4S*91K5 
t m2,(^B»m tt&% 2*93a s.aisr 5@,#i 
5 irrO,qHtll.O05 |SS.4$|0«5S4 5»99t(^ 46»814 
4 2t1»6;fcl5,5a* I25»%9»9t4 4*44^f 45,503 
\ o . 4 8 4 
i 29S.<h19* »1 15a. J{t19*4l8 _ a » « 9 / ^ 51.240 
2.811^ 
91)1 i»«ltt9 
iiimiiKiiMiiiiniiiiiw' »inii mm iiwwiiiiwMiiwiiitwMMiiiMiiiMiwtMWwwiMiwiiiiiiiiiiiWiiiii II mill IIII HI iiimiiini iiirMiiiiniiiniiniiiiiiiHiimiiiiiimii ii miniim «I««»W»»I«IIIII»IM«IW«II>>II«I>IIIIII>»» 
l^ ia* 1^>» miiatlm® la the total fckt etmcmtimtm In ifli« 
Jtojgtay) «f J* laiCTa^lttta ia ifialstion to ago, 
-^ - totiil fat o s^aoeataKitioai 
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Ixi ^ 9 ttfii^s nnifly sioiatoS to ^ o 9&i lx:t«laar t^o ffC 
fiia^fl^imtljr ixiOfpo^ Qui Hio laana mlno tiao t4«iO ;t 7*1^ 9 ^^ 
i M ^ VBo lOsiosI Issaf of Hi^ of H^o n^e^o isis^^ to @fi^ t 
(H^i 16)* ^tl^oii#i "^m n:$fs^n 4id nol loooo mi#i i ^ ^^i^ 
mi0t the pevosiQtf^ of Hio totoX i ^ i«ia <»SKiid;^ s»>l:il7 to^ooi 
(Mgm 20)• Znitimll^t Ki'^ ilai 31 hmsm t^zo liio no nt^lij^ioi^air 
olijaifloent tibini^ 1»xl tiio ^F€ in ^ o t ^;r 0^ 41 Wih inoleiip n^it^a 
os^ himooS to '|0t«4 Jt ^43S i^ idliii the < »^«s)|90ei^ (liics Ssesr 1^^ 
it^i#t 31^0 ^ 10«672 m^ fttiaoi Hw fFO l» l&ooo i^ pipho w^M 
32»5f% Asattioei of taox9 M% mism&mSL0^ %dtii on Sj&oeodoo Sa tho 
as^ lyoar «toi6 t^ ^im so^^aod si& t&o 4 ^ ^ a 9^ ta^av i^^ fis^ o 
(131*2 J 11*070 my* ^^® ^ ^ ^ « olisoflft t«iO £iad fto e(»]^ r^Gd 
to that of tho 2t«i4jr ii«Ri3.to4 9tli laglaar H^EI^O and, ao imdi oa 
laiat of tho § dijT <ad 4^1 lnoliii? aysssiio CH^ 18)« 
TollovSng an i»iljpdLfi«iiiit fni^ in 1^ « f 4li^  o3.S ii;sr^ pli«» 
^010 not ngftln m idL9iifi«Aiit Snoxiftoo iti t^o i^vowitiiao of tlio 
total fftt AMI to loiioxjUig of ^ o dc^ liolar MOl^ litt itnt tho ff0 
voo to tho Xovol. of ^ o 4 AijT ^ A n3p^o# Thoxooftos* Hio $to 
fluoliMttoA vntiX tho tttto of laotanoii^Oido* HonovoVf Sn tho 
Q m.y old ajiagho ifttiai %io«o ««ii^ to aiotoaaoi^oae hoCh ISto 4xy 
wot(0t find tho f70 V9m hi#oot ditilit« tSiio lagtay CfolOo ^# 
9iSf t8)# ol1Siou#i tho ymmm^A8» «f Hio fiit wk» lowov C43*t97f^  
thm th«% of tho nmyiwm foyointogo of ^ l o iJ^olov C44*045lE)» 
14; (^, 
!» • ^ tm^ total UBit (lag) r^aitto 





312,^10«6T8 10|.4$ 8.412 
3iO.%f,0Tf t64»qt4»4t0 
1i4»%1&t45 13l.^tt.0T0 4,536 
532.0^1^851 I05.«|t10»6a9 &^S 
9@4,% 7*007 15t«Q$11.402 4^232 



















(f«ia« inaiM of *t* ttt %i XwnSL 0 • 2.306}. 
14 o 
tho tolsil ^ t f ifx»i^«illt« t« " f^t di^ ««l#it i«i« 90*0 ae :<^3e<K} 
tho Iseaslimiiig to tho ana of «htt aast la«liiirf f7*a ag noffieauliitdd 
In the flyst faaftex" iii«x9fta 52»d tag nfts aodod dyix^ lug tlio 
a^oena half os thd S^ Snsliiif aii«atiai& CS #&;?«>• Grssuiasaai^ f iSb» 
^vem^Si^ of th« :eBtt to ttio aesr imigtit of tlio bo^ tjan oeog^anu 
t i i r ^ M{^er in t^o oeomd tmajt tlum ^ i ^ of ^^^ flirst li«ilf of 
$&t m® aoeKaa&t&d i3:i th« 08o»i tu^f of tl^o ^i«iil^0 ji^r^o 
CfQtAo 25)« 4o eoapa^sa to ^ o a^s^o of liso $&i laataafi in 
^009 of 1^ 0 4t^ Inii^iri po3posi]tii®e of Htm f^ ^mB ht^m^ ^m 
to Xl^toy ns^^ (Pig* 20)» 
144 
the n&m t?i?0 QQ %x^ m %tQ pairosnt^i yltli r»ipii3l to ai!^ tiedt^t 
©^  tjoth mmn ifaWk& ^ £s 3l{|» 2o)# Hm^^s»t li^Q <fisa^ nag 
Hio oaisssoa S^ET^ aecj C!?aiax3 25). 
mi* aiitti WQ A« %}i31 aa i^ jpoffitftlitt Qt iai« tofena Hit t»i9»«Nid fit^^ 
In tlia aldtjT laiilaa Hit ^fO ilia en ii^« di«ill»« mMmp^ mmlt 
fliiolwitlflna Aiiine 19ia 12 di^ ra iwii«d (Us* 19}* J^^<Mig^ tlho 
laaan vslvat et tlit ffC D«t«««B lli« ml«» of tlio fliii«o»flif«i 090 
•rltttl(Sli«Mlljr HA Hat 4lf£oy» ItaiKt of llio 1$ aft^  ^ A aoloo una 
soMRilmiilar iowtai tiiMi Hiat «i tiio aoiily oMivot »iioo (frnM.* afi). 
I 
*^9 1 
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i& c& eu 
14G 
It vas lit%«s»«llis0 to olammem Hxftt AlHrnt t&fl^ p«ir <Knt ^ 
oiOf ^ « <|iiai!%«9r «f ttitt Initial omcMBtxotiCKt vfts lo@l aftxt^ 
tho nm^ $ aa^ 9« Ae «O^«UMNI t<^  thts dTiiaiipi initialJlir tli® 
aat^  « o i # t «^ f 1 ^ Bo^ m&iimm^ tern mmmmm aad tlm 2 ^ 
tii«a.vi» ^;f i»3.d m3ld9 CStg* 19)* 
piemjemim0. da 0Qci^ a»tid to tliat of tlio laisilo® o:f tho e&Tmmj?tu(SbikB 
m0i» C a^mo ^ & Has* 19)« ^ux!tli9% t»itl,iaa^f ^ o lossi of f3t 
)«ao px^^irtiOBatoa^ i&mmw us osss^ paxod to tSiat of tho xaaloo 
md 03100 i t niiio liiatiolioEili^ iitiii^fioaiit« Fus^oir ooiiiavft* 
no "^o f«i«^«o 89111 9X^» And laotixsodf tho ff0 oi^yo t&m$3m0, 
ii#ii$ioiintl|r i«^ aa«ti^ t!io %2 T^n^mmtsm"^ ^2ro i^ o oomj&m^ 
to '^1^ of tlio ikmHf «aoi3pd fwMtioa (faia.o 3S)« 
Diiflaf tSio ftyit 0 dft^ ro felXoDing oewxi^ety Hio tot»i 
Iht oottointKiticn lo^ooA to oitpsroaiiiuitol^  Isolf of tlio qEwmtit^ f 
of tho mm^ mmm^4. fvanloo And i t o ^atpmnta^ m,9 loanslcftl^ 
low C 29* 99010* Howovov^  tho ffC of tlio 4 t^jr «3,d fofSBOoo iiios 
il«ii£l,omtlr lovov ^OA thot of ^^ lo f d»9r old fMAloo ( t « 2*999)# 
lot in ^ 0 8 dijf old fottoloof olsBoifloBat looo of tho t^t looox^ 
oooovfoi fx«« mmWfMm ond tito tiunatity ymm oalsr S9*2 jt 4»Tli ag 
ttud i t o :i^«o«itttts lifts ftppso^tmatiljr «no tliiyd of 1^0 Initial 
prnwrnee^tm C^ «^ o^ al It fiff* 2o)» Xt'wfto ft#itt followod liy A 
i ^ ^ . 19« "^statloiig ia tho total Sat coacostmtitm i a ^iis 
..-A-..* total &t ooEjemtmtl^i ia tSi© 
liiolo l»o6y of mal,«9 
-•• - &g:^ t jo^ vaicfit of tlio a»X03 
-A- • total '^t ©miomtsatioa la tho 
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l'i'> PG% X^xoantaua of to ta l ^ t © yltli »a£ j^?4 to 0a^ HiO^ 
val^it of tliQ jJ^ i^piiQ <4th esii 5eii) cma tli© a^ilta 
(^ t l i Q0S9O) of iJ» <^^ ,-miai^ ^Q m'Xmt&a «ltli a©j, 
•-o- • p&mmita^ of total lat la 4th 
• • pommxtatj^ of to ta l ^ t la 5 ^ 
...A... * p3EO^to^ of tota l ^ t ia forsil^o 
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AGE ( D A Y S ) 
FIG.20 
J4 « j 
At tli0 0KUI ti»«» thi» p9:ro0ataig« of m^ tat la&msm 42* ^ S^ 
earn e^0i$xk appsoadUmting tii ^ 9 tnitiaSl p^ttms^om tn ^ « 
navly «!3e]g#S f€BoiaX«©t 4^ina In thii 13 diy old fconaL s^* ^ # 
as aQi!!^ s«id to ^ » ffO 0f thQ 10 a^ ^ old f>gfmliio ( t >» 6«&3)« 
¥@li^t o:? ^ o fQS0l@s Sultiim^r &!*w&^ (3ad ^ 3x@a£t0:r fltio^ *-
ttustlmsi o«0ai^ s@d« llo%»3Wff Ixi t l^ ts da^ ^ cad ts^niQs th® dxgr 
^dsr ^idi^^ %^ 3 i^m ^^m t i ^ of 1^ 0 mtttto, mii^^x^ ot tim 
On ema^iinc tl^ ^ porooR'^!^ of th« toti:^ ^% tn tli« 
s^!a^» and tho adtUt^ of dlt£os«iit ogot i t ijctd o^ aoaffod t { ^ 
tHo bi^oart pifidc of tiio t^ i^mumt^im ^ t^si i^ osipool to i^o 
dxy ^QlcJtit po» (psasiBHi fX9ii l io^ itfoii^t wa^ o fooosdod in tho 
nmik^ aoiiltod 4 ^ i&«i^ x> n^ saplio CFI3* 2o)t tiiidi dooxoaood 
YRpitfLl' In 1^ 0 iMKlJiaiiis i*o» i t vas Mcfetood to f$>tts ^T mat 
In tvo di^ 's follotdag motatlng ond gKadooHy inexediiid xoanblng 
m ooomd v«Qk of hX^^r foroootttio of jttol IwfOzio tlio siemtiaff 
to '^o 91I1 la«iar sitpqjSis* H«aet» la I2ie iMii»iy ns i^atod 9lli 
Inatiir nyi^]^99 tho poTOontoflw of tho fot oimoido^bly r^o^ pAd 
and i t no* xodttotd to »oxo tbim fift^ igmr omA tern Hvnt of tho 
a&slaMK poTOfRl««t of tlio noyif aooltod 4th Inolmv a^pb*« It 
tnwthoT in&emimA (sm&ssm.^ attaiiilstg m hi^ain p(^ of the 
licit pex^ oootogo a»tteig 1^ 0 ais^^isa. p»2iod of tlio fftli lii@tiS3% 
aotoir M^QV tlkQa that of tho 41^ iaiiiasr n^ j i o (Pig* So}« 
foXlo«»ln3 tUQ i3OtQDO2^oai0i tl!io p^vomt^^ of t&o totiCl fat 
lit tlio nm&f ^Emwm^ isaXoo m^ ^^mX to tbat of ^ o not^^ 
tioiia.tod ^li l3i0^:r m^s ^ ^ iilll$it3.^ M^oa? la Uto foa&3#o» 
oni^ ogtiiMi that ^^o t^ aeotimimtoa aatlin; lli^ r S^ M^mt 
peiioa o^o idth tho utt^io^^odQd m(ls]it3 and ixoso oi^ ?oolii3Ut2r 
m tho feia^oo* ^ox^fto3ifi ^mxo mm oontinmouo atosoaso ta 
^ 0 ^ t ^Qvm&tom i!^ ^ K3if^  'i^o oo»io Snaio»tSii|x liio ii^illi^i«ii 
ta tli0 f!»fi3^ £i» tho HtsoliiaticiiQ in tho :^t posposi^ta^ %ia» 
xolotod villi tlio f<^xoa»< i^ti» HQfoOMi <l^tt 20)* 
15 
fl^t ^ 9 ^@^ iRdlal3it ^3!i«9 In ^ o n^w^^HBiiX &a max nm |xi ttm 
m i^& ^^ m%^t ^v^m "^9 ^ ta(t tmlt of m^ nm^tmX lats^r 
of s^f^ thosdls of ^ o <M«f i!i9t{i1»d|l.tQd a® tiitfU %» thAt of d9Vi»l^ ?«* 
#2^ « Instil nitfti!ial.ii i « «siRKt«tia f3P»»x<»ipi<iS.f)i to Xny #3«si «ti# 
nm« i!i]^ i<£i^  f^ox«& motO.'ltiit* ncn^wrt ^f&m mm^t$3%a to ^ « 
noaH ifl<it§»t ^ o nw^9 attain na«Si!»m % i^g^ t iMt ^m ihoxtfoOl 
in thu l»0iS^  neiiltt t i ^ 0 9 a f l ^ oonltSziis to noict iaattt^ oi^  
<i»iiag«iioo of tho aaoit® mm ^ aeooimtod dsto to tho oi^ou&tioa 
of tho 0iit for mo^atlng no tio31 no ^ « ssstovol of %e <^ d otttiolo* 
Xt i s niHX MouQ timt 9xlor to aonltiiiMS f^o^iiis io otoppod and 
ftliMBlosnf #n«l i o Olotkxoft off i t o oont^nto. j^sthort ai:r lo 
•onotiaoo smpod :i£i tlio gut to aoko Hio l>o^ a&ol«a4od to 
fii^llitttto tHo InmBkim of tho outicSto mid ««ao«Lai, 
9ho noiOjr OMi^ od Mloo psopovtlonatoly ooff»aMi lii#i«v 
loot of tho ^dy i#ei#t tfamt tho femlos laooauoo tho nyns^o 
«bi#i noni tli« ftttvxo tmmXMtt nioxo «n tlio temt^e* hoovlov than 
lb I O A-
thom iM<ti votaa Ittoostt tlie mint* ta the etdoltsi tii* hii$i«3r 
q^asoe of ^ 0 aPPGwHi ^ voai^ ^Q«ifi 9i&£t#« ^aii tm^iX 9SLmiL 
t«0t9s in <Ki0« 0f the sfil«#« J^ .iflM f^tltWit i® ^ wpedos IA 
tHi mttimtim of tli0 iigisii mAtmt^ ts^^a fl^o^ amiSiia lihtir 
aaoXt Xif0« HmQ9f the £ii3a3te«i tmm. t^ ii|amtei.so c^Ols of 
ptlQt to ^ « 0fl|>O(dtta& of Wi» ^e^Wm BoSlonix^ ^ 0 o9ipoaitiGQ 
of tho fi:ns(l ^tti i of nhQ mm9§ tmKkidBs^^ mmnmm la "^^ 
mmiSmi. %ioic^ t as wixk ao ^int of tho iiSic^ o ^oa^ i® on JUi^ oxtmit 
Qmm^i^^^im of xQ|>£oaito&i<m i£i ^^ ii@ mx§ "i^ o^a to tlio oppo^to 
oos^ C^oo ^ .iKlUfMlffil*!^  ^ 9 Sfmms^S3^ ishtm 0emtAm& of 
oi^f ooitim i3^eoS Ml^ i]stoi*9a3,o of Q tsm d y^o ^3!iii0 ^ noiiteo 
fvm mmtmam at tho pmatot t«^sQtuxo and hoaldit;;t oi^oo^li 
tho mloo flUTviw audi X<9»@»ir ttnui ^ e iNsa»3i«iit s odoo&d oot 
of 1^ 9 0 0 ^ 0 0 fijwtliox' aiitiix«« '^lio i o noooBifimiod li^ mc^o:? 
phoeo of dspooltim of o^:iye tad antttxatioa loei^ ynic; to i^ g t^o 
iaofoftoo in th« volu^ ond iioi^t of '^o o^ railo® and i^m^ &t 
tho Iko^ no a ^o2.«« ^ « o-^posltim of tho aoocxtd Ivitdi of 
tho oaga io tt^^n foUo%«d Hi^  m HiBmimm in ^ 0 vol^it of lio^ 
tho omxioo fto \mVL «• tho liiOlo iHia^ f* Thmmtt^m^ in 1^ 0 
foaolo J« lafiiffillnlilfl thoyo axo oyoliottl ^on^a in 1^ « owfion 
ond ^ o bodsT %Nil|^ t ytlntod to -^ to sopfodaoliiro oondltiixio* 
Jn the psooint «feudy «» J . n1lMfllllfl1H» oliao»fBti^» h«w bom 
wae orair op to tvolinr di^ ro folXowinis onozipnoi iit tho afoxofloid 
15. 
ijoycnd thi0 pnxioa ltci«aiii« <it DtitisxQl dia^ midk ittaaerlKn In 
t i m of i^& flBol l»l«ii i»f #iBe tQ^»0 Imesr tii!»» i^ian t l i^ 
of ^ 9 moons liit<lif Xt mn lN» podtxteft oixt ^»a.t SM Hm tm^^mOxio 
Q0^8mtAQ ma dlft«x«iitiati<ii of itio ooc^oa l» ^ o c^ oxaaxiiso 
t{^O0 sQUiettoei iMifoxo tl:^ E^lgx^ion of t$io oo<^o@ lato tlio 
vitolJA3Elt3m« CBE\oo '^o ^»Qm Of 1^ 0 oofli^09 i0 ^ffox«nti&tod 
in tlio (pnPfi^Of imoiir gyoifth @na trntufcstien @i^  noli ta^o 
S.OSCIOT pOSiOd f«W t^lS? I3i03«.tiett ia -IhO 1?it0lUS«il3EI m i HSStUPI** 
ttm t!iox9« ^0 oooQ m t&@ fiv@t istifti of tho o^o pnoooo ^om 
to tM oviiutoty^o l^ oc^ o^ r oo«^oo frssi tlio ^smdloa novo to 
lilio vitoHe^xitssi for lao^ umttos^ * 
!^o aeato of iniswmm to. ^ o «N^I#^ of t{io omsloo ^ni 
that of Hh^ l»ody x l^MoA to tlio oootJ^ S ottjritt^  o^ l^^  £0 &im^tS^ 
flwitljr Xovov than ISkat of tbj» titsfb ^f^^* f2i« ^fi&imm 
•sq^Xttao Hio itAioULcn tii Him foopniit^ no tlio fosEaaia^  0»otfo 
oXdoy ili«D^  tho notnli^iio poloEitna to ttloo lovoi^ fliio 
diffoxtnoo 1ft 9Xm miim^ fxo® thm h%0m9 tm&mit in tho ftvofc 
liatdi of tho oaso tium thot of -^9 otooitd Iwtoti of ^lio afooioo 
fho dsoafto In t ^ ^ody vti^tt imm Immx «tiia&o4 In 
lAflttili «i<noitmA« Ci^ffot 1950 and OMW* 1951 )• Za thio 
l b ' . 
imd i:^it[ios:^i03iQ h^sm t»9m mmie&B^ ixx rnmaon i&a^ct g^A0&$. 
iik& j^m of tho dbm^s Six ^ 0 loo^ gr %m%iit of tlio si^oitid ef 
M* JStaSSSi^liM S!@l^ da with £2Qiattriis aad ^9^1^91:^0013 l^xmis 
a 11011 llc^t ^ '^ k^ Molds7 of ^lia o^^oldii* ftici ftioa of gsmtrnii 
l>o^ wlcj&t of ih& E^ s^^ © iaaae«!^ >lai3 a^ (^ igKi3esti«>sil® as mxi^m^i 
a3.ao tlio lasneil gsoy^ %& atmssm$M& ^ t l i tixl«aii^ aailticsa 
of tsoa^ i304i|it CChoQf 1960)# 
^z^xcillol %.ltli tli@ mp&a tii<a?oaa» la ^^ IK$# i^ l^ t of 
tlio si^pteo ^ d ; ^ iStm tiv^ tmM of m.^ In^iaifi flio««i i o ci 
itH r^n^  in tho totax i^Mitoliio of Hio 1)o^ lUiE«^oot t ^ pxotolno 
also tmSoxgo Ami jspsthooiii In tho latoif poirl of Hio luetiir* 
Bi««hox^ Hio xoto of itto pxoti^ i^t&oe&e la ^ « 9<^ Sii«toap» 
la niox<9 tbioa dounao of tbo 41ii lnaila»» fhta aooounto foy hi^oip 
pxololji m^SkVmmit ^ t3io o^ aair xisys^o* Ao f»:p oa 1 ^ IMtna 
sapid s^ti^ioflla of tlio ^^ xotfldna la ooooosittd* Aaxiis^  tuo s^pnal 
laalnan^ i t la to ^soAioo anoo^i 4»it antoxia^ for tho imlXdSiig 
of ^ o naif ocilioa.e ^ ^ « 9 ^t» naa^ soalt* It io ^ U imoiti that 
15: u 
Qe^gmut iwstmiMB h^tamm) ii« tivU a« |itfttiia« hMeBcmi gita^liits 
la Hio mn^ pm 9f ^19 liiilftip i o «n9 of tlM v^tiiid'l^ of 
the amattng %& thQ luiael Ktaipi* Sla«i f&m and ^USHI^ In 
!iu o^vtai£6 to imo» Mm m j» gftjiafitii ^«»sKitii Kr«fe99^«ia 
Dvol^ f^ t9^^) tot&l tsotdliisof i^t i>o^ a»i^ liKsmfiaft ms mi^ 
^9 po«aliilo iml^m mmHtim to pxo«i^ «iioii#i t t m fo» t}i« 
foassfitiOEi of ^^ nm ouliollft fOIloiiliig ^ o gHwOatlm % l$ie 
ac^ttng liom<»o« BoiitvoVi ^m ^tc^&ixk s^ ti^ iOfii^ o to em^imm^ 
tliiemii^^it ^ 0 ttiiildir mt i t i o ^mlm mii%immKk$&f u t i l i ^ i 
tnti i tlno osidocfuticOo i@ ^OZ I^^ M:!!^  fofi^a* O^ZIQCOX^ IP in tho 
attooftd h«Xf of O^io 4 ^ md tlio SHi isas^mm of J« ffijtl|i#^$ffi}| 
ismms^mtlm, of tho totnl pwloino i o tfooisev in t3io li»dir, 
fiiyl^ox^ ^ 0 hi^fiiv )M»iy i#ii#tt dttil»g tfaio i>03eio4 aoootttits 
foir iaoxoiiio in tlii« noHiiMiUlto* Xt OQI& ^  ^^Ustod out ttmt 
ojnthosio of tho n^eiflo fxotoins xointod idtfe aomtio^ Imo 
lM«i Kieoy^d in fo*i*^ <«>» i>yaL^ t«i|ffi (HaooaraEif 1979}f FfllTflJiig^-
ttaifl^flPIII (9t«i0hsiios» m4l 3t«|ii«it |999 onft fox tm€ mxim$ 196$) # 
liOUttitft i^ -g*^ '*ifc*>ii (EoQoxMie out soott* 19$$> oii4 MiMiTla 
B i^iflpa^ ;^ ^ <Ji«i4it 1979)« 
2n tho fUXIy e^ owft n^i^a of J^ f^lfiTffi^ l^f- lowoi^  xoto 
of 93!otoin fis^thosio it&4ioato fv^tikftiao onta^oliott of M^t 
pxot«ia« pxio:r to iiit«ite«)pho«l«* F^hio mm Tm ix^mwpm^^A b;r 
^n ift^ r^ fQ!! p20tMaa into mixm aflld» «aii l)t lyoi^vtaa t^ tli« 
ac^tsi^ «£ tho larsa, fiji© la^ i)$ m,m a*® t© th^ aesoisa of 
t2io <^ a eati<ao aaaAoa i^m Esmiltayacj* ^li® oaa t«i mm^^9& W 
^Q fee* i^ iist t^# sso^tiaG flsna m^ r A^K^I» ^ » psois^ Lno of 
imiiaiso i«nRiftpEiM« i3a«f3e«a«i in ^id fmea^ iSmA in Hui ia»3a 
i€UEl«A vith tlio iwtitipeitiQa of enf^ fioi^  inoaraftii in tlw o^xim 
wi#kt as vtia. %» tlusl <^  tha ^dle 1MI4^ « fli«Kif«i^ « «!MI 
px«iteiii9 oeatxl1»it# a alpdflwuKl aaaitiGit to the liodsr vtifl^ K* 
finis* ths pxetsins oonoflntitttion in ihn ^miass i s SyUiR|*« 
mtSMm ^vi^9 to «vi$oslti«ft s».d Hosgl foUoidng "^ lo i ^ V^:f%m» 
It i s ttiso olii«i4stiwi tUst ^ 0 ^amm» i» tlis owisina usi^t 
4l^ ptrid tin tho FPOtotn tgotbosls ^ l^ntoA ^t!i tlio xoptoaioiiiFO 
15 
rrtiiHrMli C^oiid 3 n a :aa*0(Q «^ 1971)* 
Qxtsiiietfimdc <19Tf> aa^ Z«li9i»id md 69v6«Gii (1974) In 
Qkiydtrt I97f)* 
Shtts In «i« tmmu J . ,ftil>l«lalaiB ^ « ««*• «* *^« pswtola 
«|ii«h9«l« l 9 EI919 lapld 9nA hl#i deixliig tli9 ff99iris«9ttlm 
99li9d of t&9 U M I Itttlh 9t ^ 9 9iS9 Itltll tlsi£% 9f 999imd «tt|^ X»» 
ail9tilW 99Xl9a, ftti9 «il9llXlf Illdl<9iit99 ^At ^^ 19 fXfVtsSH 
«Sii^99l9 99 if9U 99 t t 9 tum9f«:r 9ii£i9y In 1^9 wmty 0t In 
th9 iii<^9 liody 9f '^9 I9n9l9 mtt99m dR9 t9 9Dilne« f | i i9 mn 
%Xm h9 9app93rt9A hy iam ia«fe 1h9t J t jfatflitflftl^ ft f9m:i9 31179 
pMaX9V llttttl»9ir 9f 9gg9 l a I3l9 999«ld IWlAl ^ 9 9 In 1tl9 £lY9l* 
15C 
that of mi'^ sVtf-i^  JSibSSallt ^  vt3ddi li9if«iil»Kie ima m^nsi < 1971) 
ntod tlsitti tiiat of tlio sroima «iiio% ^1$ioii#if ^ 6 ^ on^iaolg9d 
en tlio a<3tiii^ l h$^ s o ^ of itio ^^ iratoln tm^bmS^® im Hio s^ sftsai^ os^  
fUoo* 
C^co i^ 5^ i 1*ia l»oay *»ol^t as im3U. a® Uio total. paotoSaa 
oQao<mtsati<m of mo s»ao J» ^MiftfitB^ ^ <^3t <limiso i3& ^o m&s 
tsmm&v m& M tUc3 ts^:^^ f^^o^loi Q^tox^ sasioot "^oxm^vot & 
p3?aiaomio9d i^*^io«lo of ^ o p3%»toizi0 x l^jatoS idlSi saatS^ Wbmtmut 
of ^ 0 aaXo lo £iot fOtmd to ou^;^^ ts^OHo^ mo^ l^mHiB o£ t&o 
pTOtotno in tho m^os* Xt oa» &i@o Do txifosfs^d ^tut tsi llto 
naio J» filiTTVjIiiltMf ^ ^^^^^ psiototao mm ^^oir irossr poosa^ 
@2^ ldio@lssod QT tho2o to iKtisr Ht t lo &^mt0^m of tliio niatoxiial 
fsm o^ar tlsooos. ^ ^ tootoo of MmMyg^ iHl^ lg^^tt^ ( a ® * 
etna tla;^ mira» 1966} do not oootidliate aiajer puft of ^^ ^ pzotolno 
to Iho l>o47* ^ l i ^ C l ^ ) ^ a limmiA^ (1970) Sn-Xt f^ M* f^f 
alao oanoX d^iia "^ ati tlio laaliio ^ not aoottaviiito liftoaoip^ 
pvot^too aairlng i t s ao^Ptloptant* 
'fh9 qit^itcitlto olaar on Hio o»fa»atioa of ^xiooa 
pxotoln l»Qii4o of tlio ODOiio« of J^ < ?^yif^ «|itt« ia loS^tim to 
a ^ ond xopxodoollQii fttrthor olttoldKlos oad ooppovko ^ o Obimi^ s 
Ift tho ^ 0 of tho owxioo fto d^Mxi^d Holoso* 9mm this ttudar 
i t io oloa:r thot -Uio nuaHoy of tlio pxotolno in tlio ovttxl«(i wmm 
aflor oi3ttX9«to« lo looo ^IA» ^utt of a o o ^ o of my old foaaloo* 
Ib'S 
further* as the otazivs oa^ tur^ * soao of tho p e^ofttlns ooo t^igpit* 
and cm<sm%mt&§ tbersby ^ e i r nwtitr i s rdamt^ a IH^ oonemtsfu 
tioa ixiorttiio0s» ^^9 d^iQ^ i s p&^gE^lMtl vith that of the ^hani^ o 
of 5??C aurlag th© flnrl rsproayic*!^ pesio4» I^ MSthert ^ « 
rop«rtlti<si of eiailar filiQxi^® |j:i the s^ K^oid ropx^ auctliTQ pexiod 
i s alao ia confosnity t 4 ^ ths quaatitatlw dswssa^ o to th© ®fC 
of i^« 0'«»xl«s* fo\)iard9.ll%@ mS of th$ aeoond i!!^ro^etiii« 
p0»ioa» th© mfisliar of I2i9 owilaa pxotolns I s laort rsdaotd ttum 
"bQtom aad <|Qalltmtlvi^ -^oir 0(m<9QiitxcitlflKiL i s •mskmr «^ 3 iid31« 
*mi@ ftir^er ^iiiifi«8 tli@t Sigtsiiig o^ano immv mt% of piot«ln 
@2^ th@alo In "^0 bod^ ^eolAllf ia the trolls of l^e «gg^ Haro 
aQPdo, thoro i@ a ^oizit of diff^ araaoo fTooi I^Q 0%mtfmttmk» tm^ 
ixi ^^aetaia j!SslQi« It aj^ pdars that thd «3^1fii^ ctiim ia»ais l»7 
IiQiwihocte aaa In^ifi (I97t> M |^ » i»tfL^ w^a* m« oXd»r f3J.«» 
mlgjit hairt lover mt© of tumour of fr«c«raor pmsH for ttio 
^xotoln a2inthQ«l«« It oea bo pointed oat that oXdsr iaooisto 
sd^t Gjhov 00x0 iioaxcaalUttiani of ataiiio aoido (ipxKsoEirsor fool> 
diM to oither ctttalmHo aotivlt^ or l&<k of '^o txnaafost&tiim 
»«t«)>oli«i of aaiao no!do in to pzot^lns mtlm ^ « ^^ ^W^* 
Sisiilar ciMmgoo in tho ausibor of ^ o protolao Ktadiod 
by qualitati'TO aothod itmm aXao b««i rtportod in ^geitahtiffia 
aiiiiaft <D»j!a&l «nd Bxodct. 1963), IffUiallgftl jyaJUft (Adiyodit 
1968) «ad ?|[BX«?tflffiffl i3tSSS»aa <3?at»it 1971) «^«tod vi«i 
oatttwitiQa of tho emxioo find ago« VattiAnx and IdMon (I9t1) 
•atplainod that in «^ ^a^oa^fff^aiy. tho mto of th« protoin 
1G{ 
u 
totapUatoe xitepiCii0Ell»X« tot t ^ «ptli««l$ «f II19 pxi^dlas. 
pmt^ixk s^m^QsHu in orHier sm^99 mti^t^m % o2,i»3e ^^» 
Iao<i0tt<3l(i»0 ^ tliQ psxyt^ m egpi^ioglii wanted lii"^ iaa^ u]ial^ <m 
%iQ3 £10X9 effo«tifer in md&^&m ^® tsm^t^ oX -^m •pt&^aiino hieing 
Hit afttttxfttlon «f 1^ 9 ^g9 In liotli ISm <^^«9* f»ftlie% tli9 
0(momtx».ti«si of t!io pmt«lii Iiotiad also DotiOi^  yns^^T &8 oe^s^xsS 
to thot of tho noxsaikX fMAlOii* It ^smi ^ i»oii3to<l out ^nkt 
vhntoiiiiip (lomKlitf of Mnimo no& i^od to t ^ onas& n^ l3ixoti#i i&m 
ham^3ii^f^ i t tfttppeoiiwid tlio rnkg^tne ««ti^t:r inii^irod la tho 
psotoln os9Stli««i« In th« wftidoo* Rowrpi7f an ini^V9tt^ o£6»ol 
on tho nytithosls of ^Ue |)fot«lti» an^ IMI thxcmi^ tho aodo of 
noticBi of -Uio InoooiiaiAi on tlio ao^ Ffous «;jr«lom» f^ oaa^ aoa mn^ 
mxiex (19^> In fi^^'ft^^Mft SESlSSUESMSalSSiiSi M«ig»* li&w pxomid 
that t^o nonsoQOOiotoxgr oolls of ^ 0 ^inln ooistxoyt tlio pxotoln 
iQPthoi&o In ^i««t flioo* ;^oo tlio mas$sm& mm ilsuolasRilar 
piotofnst thoxofovof tlio inhiHtion in liio on^ jfiso aotlirity for 
J6 
Rotlm of tho insteliotaio, TM a^thoa&s of ^ o pxotol» 
fsaoticrae iafolimd ii^ tho viteHOfisnof&d of gftssg -!^^^i<y 
a«© fifejsm^y lU^Mtofi l»y th® aotston of t^ BSC ^4iic^ aX'^ eifs 
tl^ e taltass^tuetusjo of tfeo iiouxoooos^ox^r oel3.@ of tho pfoto* 
09Xot»2aE (Baaadot 19^ ? and liUBYOtoSil^ ** t9t3}« ?ut«!ior> 
Ba&ao ^  |^« (t97^) 3|.«K» ol^ ooir^d didofgfiQe 1» -^o haemolpipli 
protoina %Qr ^ o topi<sia api^ii^iQsi of & & E ^ (a dbloKmatod 
(kk tho ooatsQ3!7i Faiji^ tdsicsi ^M(ti to tm o^ t^aopi&o^ QSUS 
oompouad* held aisintogzatin^ offocife os tito psotoln Iseaas ixi ^t& 
the xepso^ dfeiT^u oyctlo@» ^Tfaiert qiiaIll^ii;paX^ the oisacQatia-
tia» of tho m^T tKiaOo of paieir^ liifm affootod o-^ %io% widoxgoos 
dlliitim. 1% fti^peam isuat tho ««>loth£a <tooei (l»l)^) of I^sftthion 
not only safanasaoo tho eas^^o aoti^tdty fof protoin motahoHerii 
Init also &di^w^B '^o gtxuotiti^l ^atlty of '^o 'mxioao i^xotoliio 
in tho oimxiea of J» xiU2fla)3al3ia» '^ust oiran tho oamol^ial doao 
of Paiathion ta»s ho titilisftd in duppxoosins tbo feennaity 
of this isajoir posrt heeftiaoo of i t a mom offooti'vwieso In tho 
oontzi^ as oomp^ xo to '^ mt of Xdna»no on tho l»«i« of tho pxooent 
iKioalt« It tfin ho fuvlher m^^Am^ liiat tho skodlo of ftotlon 
of an inooefcidlte OKinot « a ^ IMI ju4s«a h:^ i t s Imocfcoa do%«i 
pTopo3Bt7 hot aloo i to oolion diseol or Sndixoot on tha ozaana 
of ^9 ho^ sr o^^oially tho zofxodttoti'vo oxipna %iii<ii ooy vadaco 
tho poiyttlatiGn oa a loaalt of ^ o «o6ion of the diaalaalo on tho 
ganada. With thia v^iov tho pxoaint eoapafotifo xoaalta on tho 
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tma lilit ^ Snst^ ip pdztod of J» ^^ ^^ ffl^ ^^ ft;^ .^ ^ mm cOno^ t o»7S!9»» 
p<maiaG t<> ^^« «5^  itj® t€3i%^ ^«6t^iiis» SMo oa^ t^ atesi^d to 
the I0pi^ ii^ttital@ asia MmmsiOM^im of t:li9 €Qfl^^ax»td 
T9S0X^0 (dly<»SS3^  Q»a tsMlbfikio )^ ps^:r t0 ac^tliig and ts^ tta* 
a£> mmvs^ [^v$Ms^ noltaoudlQ® ia Ingots* Aa otK^ i^ astic! to ^ n 
e«M»«t«citim of iSm t e t ^ pxnttilajj in tSio iHi^ bo^ of ^ 9 
sj^s^^t rau lo"?^ i s ®m s^a3.1jr m^idxw tt l& mil imffm. tliat 
in "^0 8ufn.t£i0@la of ^ i t i a t pol^ aitottiAsidtaid ^9$ i^iwl^^d aaS 
t!io avsiiiabiHt^ of fxmi ool^a&o® of h®mm» oad ^itooas ^m 
sathor siot poosibXo ^ m th@ itov c^tiOlo i « in tQW^tim^ 
Xaooxpoz&tim of ^uoooo in ^ e <$iitSn of mo o^^adxiiis hat 
Mm xoooi^d In ollinioxa <l«$»tt« 19$t1« X» ooimsttl. inooolo 
Cli^ ttttt 1967 oad i«iiyx«8iioylh» f97a) mtin$ a(Otam»xs)^ oido« tho 
^yooaan Mfliino of ^ o ^ ^ tisotioo a# voU. no t»iiftl.o«t 00 
blooa oasis' di6iooa»0 oiagavoltag (|2^ QO]^ i&o foa? Hio H^OROO of 
^ 0 «ao3!8:r xo^ixod ta ^iiis pxoooos* Xt i s j^ool^o tHoit In 
J* .fitHfllMltlH "^o dsop la B^S %99A ^eadxm tiio moii3.tiii« oif 
aotOiiOxpHoslo to « oetioAftMaoo of tho oaddfttioa of xodBOlztff 
ottfftvi fov otFtainl^ mmwgy %e ^ utiUisA in oo^srslo* 
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^ 0 nmliy mmw^^ tsm^n heemt l.«if93P %m^ «f ^ S i&sm 
^tm of tho aaXtttf i t i s p099ilMm ^mt tsiia MSf^tmm i s «IB 
ae«i»mt of t!i9 ataeaAl asuaoiesMas %d^  ««jga«t t# ^ # l30% i^^t« 
e^sisdo^ i^tly lilt toiisats s^ jf x«fiti«i MiiieiP mmum tosr #«f|^ j9d«* 
In tho l<acmlO0 ^ nm In l$io tiSi|,oii» 
3^ 2i» .ffj^ ^^ jj^ ifl^ f foX]U»idsi|$ o»>«psioo tlio if&£jU&%iat in 
^m to also pasaxial %diai '^^t of ^0« Hoiioirti3r» thft ao^ maon 
in ^ 3 of ^ o nosio^  io gmoii^Ur N^o to ttio f@iot ths^ t aUnoooo 
ana othf^ r x^ oauialnc seii^ iifo iix« ^itiUaod in ossias t^ii^  psooosoosi 
tet tho notiUt^ of tho ^^mn i^&9 sSk S3k*f l^ tJl ^ t Toosa as 
Bnot 1976)• It hno liton ftix^ior oai^ lAinod tliot ts«ili£aoiie IvoSng 
tho m l^ov i3iliiod mipw io hydsoXj^ doA to ^nmm nolocxHoa aisi:inii 
tho i^ iittiizRtion of tho i^xmt tms lUitor* thio mm^me^fmti^ io 
osdaioed to pxtrvido ineig^ fov ^lo nu^tilit^ of ttm ^pomo In 
ISa^HiUl mmmmm i^^^ ®aa ^ao^ B?6)» i t oen l>o tutthmf 
supported b^ 13i« ol>803*«^ tiono of Bl.i» (19^3) In 0mtm hmm^ l>oo» 
a»o (i96tf nn) to jEaaax atiiuUTiBa«a<^ ®«»5r jsiaJU ctsta) m 
trailttl^ faiXft lUKsSil ^^* oni^o tspjlAasLso io loooM9»i in tho 
aoain^ Huid and not in Hio i^iBto* !llio tutietionftl, oi^iifU 
cpnoo of oatli m, aywuagomnt in innoel OOEUKI i s nppaxwat l>3r tho 
f!&ol that i t pxoiridoo for oonsoifvntion of lAsgo i^oiaita of 
lp.ttooao xitlo«8o4 1^ tlio ftotiidty of twtto»l9m to psofido onoxgjr 
liy oxidation of tho s^ ueoao nt tho uppxopiAato tiao of notiiKtion 
16 
m^ aotiut^ of th© erpama* la Mmx tatHtOiauat Sao C I96t) 
has faftlia2* d^ acKtie»d m tlis i«tiUs!f£tiisi of ae^ )d&03i mx^t& li/ 
l^dLQ toko© t3.a<»» in ^^ &mm of tlio hm&i^ %m iMvm^ 19S@) 
auto ^ ^ of tjttU oiaw <Oto% |94@)« ^ttot iKSftSi sl^oolyal® 
ao mix ao f iiuotol^zilo ta ^^ to mmm of l^o mt«tin» ^soad nc&oms^ 
tow a toitf02p I^ Ea lovc^ In ^ o ^ ^ « 
ocmt^oilad tciai?02Bttifo €saa hta^ait^r ^J^OBO© imtiliicJ ?^*«i 3^4 
aa^ tolloKtiia oEiox^ imoo ^snQ. iM.n i o t^o titio liym tao ot tho 
110IO 130^ fssXXo %^£i ffio'ultis a fi^istim^iil^ list»ooa tHo £?E3 {sua 
mismlX^ GkiM'm oaioo* ifonovos^ ia tSio Q2.<3OI^  OHIOO a €&i|^t 
Meemm iii th© ^ 3 la^ y ijo cfeo to f^ ifl^ waa' ign'^i^slo of ^ooe 
at30ia»3 %tiid& fi^ y ^ ^0iAf utlllaeia l^r £^m motility* IMithoi^ 
tn t}io oldsi* msli»Q tlio ^xoanoHon of apoms m^f m ^l&m$ f^&m^ 
tti9 Qlso9l^s&M Sn li&o 80»i»iil fitsia m^ ^ foatioid* Uoxooviif* 
tho gknoQm a^vsdlnmo fioit tlio aiot at W tfeio x^oiQedom ot ^i« 
^ft»sm mmrf^n n ^ i»« movn iwrnfly mmtHAhX^ to ^ o ^ o ^ mid 
auo to oaolnii;* tho o^atlioido of tho oasi^^s wmi^tmA f&w t^« 
oiddfttion of the sonietxis m^^am i s iiiliiMtfd (Uko l ^ t of 
othoy pxotoiiio)* 
l$k9 tho dumgoo in tho '^Q that ot tHo fE3 of tfoe finoaoo 
M* CflJUWWWft i> loltttoft idth tbo otjiMa, o^(a«t ilUob i s i$0!» 
ol^f loKit thim that of tho imlso* 9H« inoiwiooA loiroX of 1 ^ 
fas piiox* to oiplpOfliticn %0th in tho i^olo M^ ar «»d ia tho oipoiion 
16: o 
6tsg(!:»^ j3 ^ a ^ «9ttidU]g i30#itii skm aisrsdt^ l^ lo to tl)^ <i oimxiee for 
the pvoaueticm of fht ^%k «ltlioa#i HN^ ssmsoe of gpmmm mf 
\» fxoo otiioir t%9mm» of 1^« %o^ (Scit l>o^ I8i4 haoaol^ ssph)* 
nifQ&IjQ^ isilo £)B6S3 1^0 # t a ^xing iiii» 9si<)csiS wspm^v^t'm @gr^ o of 
J^ filinffllfltaftn ^^ l i i^o^ OonomtsBtiesi Of fES m th# j^ s^ so^ sS^  
poglttisi dtotaid cm b» |u«lilio€i ti^ r tbo i^mB^smtum of t!i9 
ts<@tialoo® aaS ^ o l^yoogoia in 111® mtuiioa o^iidi} of & u^gi^ir 
of rnxmrnX sm<ii^9 of l^soot® c i i^ ^^BSilffiHSiEl <^^»^^t 
COmr» I964)f J . t6y^i^i|^flftyy Cimt0ari©5!t& a Boteisfeota, t^3>t 
%t?.^ fliaoi;it^ Q CTBi^^f Cll^niOa J l S ^ t 1971) # p y r ^ f ^ ^^si^ffQft 
(3ax<o|z}i & Cfoo^ot 1974) ^^^ M^l^^mMM MSSBSSiSk C^^ttg 1974)* 
Sinoa t9&A<An$ mm'^e^ ^^ th® i3at«»sitdlattt m1»^l^ssamB to. 
dislwli:r^t83to a»tat)QH«t tli9»efo3!i»» ^«i3p osmo i^otiiatiG^ imy lie 
an Intex to "^o «3iit^«j^9 of tlio -j^tsii^me^s^ti&ttth. ^!t»i% in 
l>tT!]»1«in,«ta iaiiliiiBia tiio mpi^ acti^tion of tfiiioiom i^ intimoici 
i s duo to otrntisiaoiin i>i!oa2oti<ii of SX1I0009 Cila:^lit¥o ona 33ovEi»n 
1974 «ad flftt«iow» M a l * t I^ ^W )^* ««»«• «^ J» IteflRiMm aloo 
i t 0Q& ^ xvAoQoalil^ r iiifoa?aeod timt fES lovuS. Sn t^o «boX« 1K}4^ 
as V913. a« iM the omx&ea i a oa tsmdax to |«2le ig^tliaalo 
(gfttuxfttitsi) in the osisa mid "^lia taataslaX Qoanniipe»dliig2.r goto 
alocMt idth tha fSC* 
fh^ <ttsagiio i n tha tota l fat oanoKitaaticti (ffC> of tho 
body in tho 4th aaa I3i9 9th inatar J * ftflTyroltlHa a » aif£»x«at 
IBG 
vlth th&t of iStk0 otH^r tvo i^i^i^aii^e* AltlMm^ tn tlio 41^ 
lAdtar aofii mttmr tmvXtim ^ o »QP#IO {m<9» m^^tSMm l ipids In 
tlioir Itoa^ t ^Q s^thos&o of ^ii6 6»%ailm<^  ig wa:^ mppai^ mt 
v^^ to ai^  tiito:e3<^t f«aE« On mt oHi^ ir ^ ma in Hio ^ 
tnolar ^0X9 id a pxosv»0@it» Sii«a«a8t In 13i« ^m of tlio l»o42r 
and aasiiaiia otmoontixitioa ooosrs pxior ^ msto^tas^^alii* Hoi^ imirt 
m® ipiilk of i^Q mt i s cia^ Soa aunHig llio fircrl tioaf of tsii© fimX 
imfHi^T iziaia&tiii0 a ^^pia xato of oiam«i3l0 I»^  « ^ ^msLj^^f l^vum 
. of ^ o iaat tastar* ^ # ooat^ ssigt l)0li#taift ^m 4tii cs2<3 ^ 0 ^ 
Install c»gli9gto ^a,t tho lii^Sn i^m txtiMseS aoi:^ thtm g^'^^sis 
in the 4th insrl^ ir t^iox^ aAs in tiio 9 ^ ingtair tlies® i s osHy dti^ iniS 
up of a mmtwn of fs% pxioip to ^^o o^taaox^osEls. I t i e 
favthor oidamt that in 2^ fl^fi«Aai^^||. tho o^^thoais of t&o ^m 
duzios tho viootid lifiif of ^ o 4th and tho 9 ^ instuxs i® iiastl^ 
At thti mw^m of tho totm xvAttolns mm»9 l^oaaoe <^ o a^iiamo 
fxoa ttkm i^zottnt aft^ tHS doxlag tho oonp»i^ <^mdlnis poxioa ia 
d»plat«d« fisio 0m iMi fitstliosf M p^fostoA %Qr tho fi^ et thnt i^ itosii* 
ooRftViian of th« «ftill»Qfoydx«to« to l i |d4s i s ifSlX imoif) aufitig 
ths dtwX09$$^t»l sitttfss of insaels Cdillwfif 19^7 «aS lii|sgiosyoarth» 
1972)* 
l^aiM^ tlis acraOlting ths ffO ii^iiflsiintljr diSSiAsis ani 
thus in ihs nsvXy aottltsA 9lli instiii? ^tmwt His oonsantistion 
of ths to^O, lats cayxisi o>vsi* fxoa ths last inidav i s aboitt ons 
167 
third ot 1!»et of th9 aftadmses cxsiottitsatiiiii of t&i» 4 ^ tniflar 
<novl? ao«at9d}« B^ i^wwTi In the ts«tai90x;pb<»9«d :£ta5il«3 ^ 9 
layyal tB.% mmwm i o 3.«S8 tm^/ma^ Wm ^ e aia«9 asf&n^ s ^ a 
aotactox^ dioidQ* 31no» dSKfe i e tlie clhi«r mmrm et immrm 
aat«xica mid oaofisQr* asue&ng i>«d:r<^ d i t nn^ irslfisoo t^e xw i^^ xta 
onexgy fox^  iSm ptomm W i t o crldpifisQ assf&aitim* Zt ho^ s 
aix^d^ ts@«a poiat0d om lisfofQ ^nt s»aii^ ;£iii! &m^ta earn wmk 
ia oonf^mtsation In 1^ « l>o^ ef *^o ti^^Si ^Immitom^ ^ o 2iit9ip 
m^ not pxo'vidQ HDg ftfoiaite ai^ ^ait of mmt^ t»f mm^tix^* 
a0|iti0s^00iQ i s «d9)iiiatiia. to ^ 0mM3rwid IMI^ ISII^  of i t s 
tttiXity in t^e ftiti»!0 f&3r '^ Mi sr^ iBs Sosoatim $xi the Q®s» 
f^i^l® n^p^o thmi tN» »al0 i^ r^si^ ii in ^9e» impoxtimt Haoauit tlie 
fo»«if !ia^ ti» dii^ ead b^dofl^ r ^ "^ ^ mim^m ti> dMoia ettiigsr 
aaslii® ths QQitltiag* must i t cno. ^ isii»n«A Hist tbtxti ia a 
«3l«R]r mimBl mjmv^m ia 1^ « tIAil nsm^taH in«k»ip i d ^ 3»si9«ol 
to aotftlKiXio aeti'vit^ of tlio totuX t9m90m mms^^m una Xifias 
pviev to ttotnatosshottto* Althoun?^  thio fftot Itfto not %^mk dixootijf 
iiiTooliflVloA i^ svoMitS^ rt i t idU im fiix^or oanfix^a ^ th« 
futitxo inwatipitiofio* 9tiiiifiti«i of fmo lipidtt to oMftln 
«n««Br fojt moulting b«« loon yopoylod in Iffiilirift ffiff^^t^g <^sBnt 
1999)* fiflito «^«i«o (lYionio^Ot I999)f f JUM^^^^ ffljlt^ffMi 
(nU«ttoiw» on4 Loaottdit 103) and liijtoJi »Afitlffimt Ca»»l^ ttni 
« i i a » t 1971). 
16 u 
aac^ 3 0&a.t9 of ^m$,i^ «p^ 1}@ iK3q^ i>ofl#i "^ lti# £^01 fSisit In i^m 
foHoMii0 i^@3@@iio9 i» ^ 0 ^ dtiB9a ^nd mm^^&3iXf @i#it0€aiitly 
olMmtt ^ ^ to ^ o »E$«r«^ ot d sKi^^lwtti^ airK t^i^ l ©f M ^ ^ 
oa«K^ iS %@t^  of ^ 0 0^0 l^ofo i s o«o ^<^e^^ lis l^o f?C ili&iii 
c^y |}@ &» ie@c^mi®@ to "^o t^asind of tlio iwtmsiiiii me^&u ^t 
ih0 mmS^ M%^ of ^& ogpb I t to £ |^p|h.«s' li»to£Oi$lii@ ^M 
mtim ^o iiT^k ftfxoisioiito <^^ o of 1^ 0 f^ie^o tuo i^in^ii^ 
of ^ 0 xoaaoliag gis^ctt io lol^tod %d^ Wm ff§ i$i9«!isao»* flio 
lattos* wm$ ptmi&» !ii#ioa? ooi^ omtiifttitm of ^ o a^sis^ ip l»|r i to 
aefma&ti6^# M-^OIS^ IAITV^ Mt mmwm imitiptto !tf«i6k^ toici 
yfiMk tho «#iiKoo«€»t Of Urn i^ a»t ^ ^ l^i l i inn^oado of ^ o 
of tbo ntitfitieHiAlp isxHOco on A si«tftlM»M» ao %io31 ^0 tho l^tosw 
Qrnmwtdmk of tho h^^mlfm^ l^xo^olo of o^or siilii^Utoo 
(vxototns sua iiafli0li^4mt«»)» 
Hevttviyt ixi ih» mXmM l^o aitftliolio m^wmmoM Sooo iiot 
ooyioi^ pona to tlHKl of 13io foMOoo* ^lio i a Oloftr fxott th« i&ot 
IBC 
mid thost ia no tnttitimw fl5rath««l» oX £at» ^ncefoTOt ia tli« 
i!^Q0 thd i^t oa^ ei^di* i»o t it i i i^d ia e'^ftMiMxm ^R^st^  thxQ»i^ « 
out l i f« eif thd ImiaaEdoiin sHfttaxia^ l ia tim& I^T Hm tissue %Kii3l4» 
Fsco the ps^a^t in^trestiiptloa fm ^« f^aii;^^yif i t i s 
(psxmieakll^ ocsiQlii^d that 1^0 s^ii&iPieiir oaa ^ ^ pii%t«m of tbji 
i ^ v l h of t!i0 aaalt^* H0t^ t«3?» 13KI «b»E{p8 i n Hi t i i t t f i l ^ i i® 
0f ^ 0 limd tvo cfttl)8|{m0i8 ^#9 not p»eeXk»% idth t&it of t ^ 
tliat of thd mal@ i d ^ S Q ^ X ^ to (SimT el»aDg«9 ixi tn® ngtBt»Hm 
of tli60O iul>staaets x^ Xstliaa ^ 1 ^ tho xspxodisatiiNi aeliint^r of 
'^o foia&3.o« Xt i« i!3poirl£iixt t« aoatton l ^ t pmaQtit ^ t a oti 
th9 a«tal»olie cbttipt® of <^o paeot^ist '^^ m^is&x%g m^mru mt& 
th« M^s &m t*m^mmm!^ai ^sxittihmim, of mstr 03diilli3g feamilda^ 
itaans Hotsiiyloiit os^ ^dUiHsr en J* jSiiy^|^|||s» U&w$tifmT$ tho 
etataiJOXio d^ miEoo in dtff^nnt |i«ot«lii< of l£i« owsioa ^ the 
•ffoeti of tho Inototioldos ftaod pxvittxtlif ocntiiliitto to ^tm aod* 
of AOlim of tlio inM«tioiao« m tho ovailQtt pzotoiii* !^lki« 
info»»tiaii rnkf INI tmeVh^w »«id ia tiio aaatAfliaegQt of tli« offt^* 
tifinoao of dlffosant iiiM«fcioi4»o ia ootitxolliBg ^t^ fooim^t^ 
ma tho f«7«ixit:r of j» jiaausidtiia* 
mmvQ (fHS) Qua ^ t a (ffC) hm& 1mm q^m&tti&tt'mly &s/tQWm 
^h Indt&xm) xtdlBtod i«ii^ ai^ mia s^tai^s lie vo31 as ta 
tho aatslta of tx)^ 009910 txtm «^3^o»oo to t^ KiXim pool* 
mmt^m^ &kf% ^bXdtk tae^u$9 tvo oeisi^ 03r< o^« 
a» Booia^Oi tlio eoaeEmtxatim of tho tottH pwt^$jii@ oad tho 
ite^oo of ^t^tmt ago Ua folaticBi to tliotr «op»<&tofei"90 
S» fDUf^ ioffiioxot tho oiP^ xiflizi pimtoino of ttio xios^i^ ao yoaJl o@ 
aftootoA foaaloo %^  tJi« t < ^ ( ^ ftpplioiiticn ost 1*1^ of 
1?axathi<m and Mnimm on tho iagfe Inotair n;p^o of 
J* lffVT*^ la**^ 1 ^zo oopftXAtod on tlio Pol^ ittoaRiliiaidi 0ol to 
oboorvo dionsos «n tho o^nilliooio of -^o ovmxloa pxototao. 
4* ^ o Dody woi^t of ^ o gxoidzi^  tianophs of tho AiSi as vo31 ao 
9th ttttfUy inffiMOQOo tdtli iigo asid ih»t9 i o ft xiipld fto voU 
oo olgaifioKit «lot in tho oaza^ r ptxioa of tho iii«laM» 
5* Kowowrt aooXting of tho a^pho to tho noxl «lii«o i s 
oevxolAtedi idth ol^tiftoOBt ttXl ia tho 1>o49r ii«i#t# 
( JL 
IH900!»I t€a ti!29» hoav& f^f tliaa t!)&«» of i&a ii^ wl^  moulted 
4tn ia^sr* 
7* ^ o l)o<37 wQlC^ t of ttoo !3a3.«8 to aicsodfloaatl^ lovor than 
thut of tho fozfcHoe at -^o tl^io of mmtm^^ <md i t does 
&0t fis&cpifttsmtl;^ inof^ oaoo %^ tSi Itko aaiKtuoias ago« 
Q* On tho otiios? iKmdf in th@ fissaoloat "^o ^ ^ itolct^ ia 
GXEisdcaton DofosQ o'vipodttim and ooen aftoir i t falXo doisi* 
9» fho dbouge© ta the o-^siaa %ci^ L#it a«o s^ tSMod tdth tho 
i3attsj»tiai of tho 03::© aaa ^looo QX» ®ioo ps^ sftlXol vtth 
thut of i^m t^ oSjr %20i#it* 
|0# fho sl^ftoemtXy hi^or i;oi#it of tho onaxioo in ^ o ? ast^ r 
oia f0i&le@(foI3.o%i$iig tho ovipoaitim) ao 0(SK:^ x®a to that 
of tho MiemXf mmtm^ tmsatl^Q iii^«etoo tl^ ast ^ o x^owth of 
tho owxios and ^atuxatioa of tho oa^o 0x0 ooti^Iotol^ mx 
iamismX pz*OQoos« 
It* tho ohAn^o in tho pxotoln oistxt^gla of W9 i^ oHo l»od;^  
OtiziAg tho aiaiftua «l<i#i of J« g^ mffjlfttHi ax« pRsulloX %fith 
that of tho hody voi^t* 
I2» ^ 0 xeto of tho pxotoin «j^h««lo io myi^ in tho 9&i&$ 
post of ottdi inotar <iad ilowo 4om in tho iatoy poxt* 
13* fho ttnai inolorn^sho (9«h ^tooiny) ointhooiso pxfltolno 
aofo them ao«hlo of tiio 4th inotityt ohoviniE ^^o nooa of ^10 
f xotoln xooorvo pzlor to a«tAaox9ho«l«» 
14* ^dX0 i s a ^oxt feai tn th^ total piigtoifiQ Qimoaixtxa i^m 
of the Uoay (fPC) afftoir t ^ dotflitlaa OIP 1^« is»tosHj«50feQ«A9 
duo to 13i0 xi^ofol of tbo old ot]ti«3.04r 
15« In liotlj tlio iAattavst e9v»s9 t^mdltx0 to tlio cfiazigos la ^ « 
?l?Ot tliQ Xowl of total t9iisix&MiQ m^w^ C^ ?E3> 10.00 inittAllsr 
xiooo oad doplotoo prior to tho aoeatlaii o? iiot^iaos^oite 
oo^josfetaa a io.pid ttimovov of Ximm wam'^ 4»to tho peai2?w 
oaec^xidae (gH^oo^m and txft^slooo)* Usimrnt^ ^ o ftOly 
{pnnsi »;^ !a|ilio iiato Iti^or oimomtsatioa of 2«^ o&&@ m^T& 
^mn ^mt of tho p«enrioas liiap^, 
tS. !^0 tti3siowr of th® sao 4»to ooi^ Kaijraxato mmiem itiiias 
tho oocNma l^af of i^di iastar imintaSiia tSio ^ 0 lovol 
in<9or@oly psopor^ioQia to t ^ lioassr %^|^t* 
17« i^ ox«9 io ^ insi^iifloiat d«op la Hio :^!Ea oonotsstsatioB 
aftoip tho soult^sg O:P motaaoss^oiilo at a oonoocit^ moo of tlio 
oidiaatlan of mrm of ^ o xodaelng «a^x® fosr tNi auisg;; 
MfoisiaiaoQt aixiia^ oe^^rslo* 
18» I3iaxl2ig the 4th inslayf tho nmikg moultod ti^ npho haw madias 
OQttoontxfttim of totia flit (7?C} In thotr hoar <«td liit«r t3io 
lovoX ifl lc«|ft holow* 
19* But in tho 9th ingtar Cftnal iaotar) thox« ia pvogvto^ifo 
iaoxoaao in tho f?0 iii tho oldty nptiiio* Haiisnia ?f0 oootiTo 
hofoxo {totaaozphoalo* 9hu» hoUc of HarveA llpido axo o9»itho« 
oisoA in tho Iftol a^pjohal inolav* 
17 <L> 
20* !?liQ ^ ^C t^iSm^y drop® Sttx&ii^  ?20tatSii@ of the n^piis ana 
ATsexgo^ iCQ of th0 a#3Xt@ aaa to the eaamm^Xan of tho :0at 
to m%mm snssB^ for 9ea;^ sl@« 
21. %n tho aanlt ^« rtnaMMt-Hf* ItiQ €11811^ 3 1& the fPCi ^23 and 
i^?C Qto aiff0f««t in t^0 tvo oeada* 
Sa* tlio :^0 S& tlio ^c^^ \f&^ of 1^ 0 nfs^ i;^  ^30¥^d nrnXes asid 
*^o f€@!£^ loo ^»0a not id^iificmtl^ ^ffosb Boiimrayi in m^ 
fosialoo ^ o iraitatims ajg© ooiwal^ed i^*^ the ss^rodactlirQ 
oy<&eo i«#» a i t i ^ in tho m^vlm.B ^m^ &a& Mvismm aftmr 
oi?ipooiti4m» 
35, In laio oaloot ^® ^ S f^ OBaSao tOnos* ©Jasfesit %%xon($xGm 
ianlsiS tho ttfoXiro |)0st«»(K!MS3!|saat aci^ ® exooiit «Mk|,X Ixit 
Incil^iiflooiit is^^xmm in tiio o i ^ r aiaioii* 
^ , ?u:?fchort ^ o chcm^a ia ^ o r^^ c^ of tho fimlos aafi passllol 
wi^ that of ttio !>o^ %foli^ t ao %»oax a^ O'gasissa noi^t 
inaioatine M^or ^wt^^ &ll^ uth«ois x^ oljatoS %d1£i ^ « deirolop* 
a«!tt aad iaftttt2iitiQ» of the «8S«* 
S5* ^ o aovXy onoigod toMiloo ha'Pi Xoiwy oonoontiatloii of tlio 
!?HS thda that of tho oialos of tho ooyxoo^ oadSxtCE a ^ . 
2S« In tho mX9 J« ^ffolottta on initiea laox«&«i in tho fHB 
10*901 i s ft px«»x««|uiait« fo:r ohtainliig «aos^ for tho oposa 
laotllity hy i to oadaation. 
27* la tho f«9ftlo«9 tho «haa^s in tho omo«atxo.tioii of tho 
m&acSjBB «Mlftv» ftSO poxAUol wi^ thftt of tho totftX pzotoine 
17 r 
20. *?U9 dia:ic;oa ia tha oiiaarlatt. ve l^t oaS tta ^^ C aad fruo ta^ la 
Qieo zim paifOIel idt i -ISsat of ^ o ii0i#it of ^i$ fs^Ooe 
and tlieiv pxototn ooaoantxatlona. fMo oesitLitio '^ iQt l^o 
o^thosio of t^o psotf^ Lxi mid oa«^ }Qli^ i3xato t&omsaooa in t!i@ 
o^xt<i@ %{|t^  tlio laataxGktim of tSto «^ <»* 
29t B«« «io diimiio© la l^o &o^ lipids of Hio adaato oi» ocsai?.. 
l^ otolsr dlffox^ant thian t&ooo of ^ o toto t^ psot@fno cmd ^ o 
30* ^ o jyaiml ^ t xoaorvo io laox^  oimou@od tigr tlio tsaloo tibmi 
a oes»Ql aisioxiphisct i.dl^ ise^vd to 13io fti^ ololoissr of tSio 
motaaoz^ofli® ist tMo s!^olao» IMsftth^ rt tho njfiii^ igt do^laoi 
to ^aor^ as ^ o fosaistXoo ccmo^ x^ o tlicdif fsit for #io yoBe 
fosaaticai tortos tlis ia«ttaa®ti<m of thii oi|gs« 
51» following tho ®is9pnoot tho l>o^ Hpido dtex^oo oimai^xbi 
titay i& botli tlio 08X00* tnaiaat1U:i0 thoir oootlj^ ucnao txlili«Sb» 
tl<m aaxing tlio growfli o&d tHo svpmaiolim of tho adolts* 
32» 1 ^ ia tho iaalo% tho foil In tlio Iipia oontont io looo 
psonoimood a&a vlthta ia poot-iKiaoxgttit afters on3^ t/4tli of 
tho total fat of tho aoiOjr o»ox@oa asaoo io oonoonoa chiofly 
• s a aottx^ of oaoigr «^3^  tho 'vitaS. oetltltdloo o« %i«U oo 
in tho «5»thoii8 of othor awto^litoo o«g* pvotoino nad 
eftx'bgh:raxRtoo in old o^o* 
( O 
35, Cmmvmt3t9 ^ ^ o t&m%o&§ <ia.vlxi^ tho first vsps^^citive 
cy^Ot thosQ la tmvQ alipitiesiit loss of Hio F^O foU9%fiiis 
tho oi;lp00ltiQ» fiKi^ostmg that Qost oiT t3i& laxial l^t lo 
txtiXi@3€ in tli0 c^ ttu!£it;jLeQ of t3i® £1706 tm^t^ of Hio o^s* 
54« i?ttT!3ioart i?ro^ ^gatli^sis of tho Hplda ma© se^rofi for 
tho toisnttm. ei tho ^llc ta tbo oatuxfas «ss9 o^ tli© 
35* ^ o fUQlltatlvo ^n^ ot aiffds^t 0Oliil»l@ pzotolns of tlis 
^Q OTKixioo (smtlm® tho laet taiat tho S!FC ia ^ # o j^axleo 
nwibQS of tlio pfot<yiii tmt^tm^ aio ^tocrt^a iix s^ooaiii^  
trntumttm, of ^ Q o^xi^s* 
3@» S^stlior» i t i s a3ido «&0Qr ^ mt miimt&6. vii& ttio mtussticm 
of -^o oa[|0» o(mo«nts»ti<33; of mt%s$M pzotoHsG <|aa3.itatii^ly 
37* FO13.OI4Q0 tha oiilj^sltioa of tho flrait tetdi of tho o^o* 
QSpmnmim of oostaizi ralnor l^ oaao of oieaxton psotoSno xsioeo 
the total ntn^v of tho psrotoSaot «a0Se«ftini; ffv l^h «Qiathoslo 
of thooo pxotoixift ^xlor to tho ofttasationk of tho noiet hatcti 
of t^ io oasa* 
36» Tho elootxophoxotie otuOy of tho ovaxlRh pzototno ctiovs 
thiit moAto pxotoino aso mofo iavolirad In the fopxodaotivo 
o/eloo ao oonpaxod to ^mt of tho o»thodlo j^xotolno* 
JO^ ?ho topieol apikliiiatioti 9t i^Q ORMO^HIX &>m CliB$o) of 
affaetod t^ aaXea ^ o oisa^r of tlie OI«^ X1QII pxotoino io 
zodaeed* 
ti'waly Qt^m offooliiwi iMiosBiao it not mUf v»^mQ ISIQ 
ocxioontxatlc^ of aiffoxoat pxotolns u^l; aloo aii^totociiiitoo 




^«tl@t ^qf^^^l^f ittiMit^aft duete^ mfift«(9X3liOii8« £<JL«X« 
1051*105% 
Bittuii M«ij,» aiowtfca, Si. and T%h%Tt ^* (196a)* ai«^firtix;f of ^t« 
i n %h» sttpxedmntlYtt 9zspti9 and •fliMn* Ji^i* iblSS&aSU 
f -1 "^ 
I ' O 
^<tiftrt f• ana Kliii^pi^iirf ^* C I9!^)« '^«a<> ^ ^ viioadrtfteff* in 
14 
Si»«03esno]!iiti<m ot € M^Qlzid into Eoj^tio pi^t^dn && 
Btitt«i«wof^» 2^ *tl« ftt^ a 3o^^8lttliit % < I960)* Adipose tls0U9 of 
Bia,iBtfil,te mlmmm,i^m «^ ^^  ^^ ottocn of tho oi«i»x^  oi 
oo:ut siioiflli mi& e^oms» of H p i i imS glyoog!@»i i n tho 
lavvai sav9iopm»t Of ,to,ffytfiW ^^M&m^ mm^Am 
<hm^ F«'3« <i9i@)« Aii±$)o«aold nana pv«/%9lai mtaljoiias in Inoool 
Cli^t FitH* ^ ^ Ii9ma1b&^§ JD* (19^)* ttudlts <m Hio hiiosol,^^ 
pi?otoi»9 of llio tdtowUgr ^ O « B 4 ^ JBIflilBft*1* £« IftXSl* 
Choii» S»?* (195a)# ChMogos itt -Qio tact and pxotoin oon^ont of 
nigmtm^^M* BOi* J B ^ l i s . i3» ioi^. 
C^iacdf J«^ !« itnd iKi2para# 3*^* (1966}* Znexea«9 in tho antii of 
QOt^ 0 0 0 ^ 0 8 * £ • ^ a a i s t ^ ^ i ^ t y l ^ ^ ^ t 3|t»S32» 
duxias tho m«Ptmo«|i^ Qsl0 of tho 1£Lo¥jl^ #^ ^ ^ a ^ ^ 
SAOf S* (194$}* l^ oiMTl 00 food m4 «fliui«o« SsMSSSk MSh # 412 
<90, 94). 
I)Bti«» B*J* (1964)* 3)&8e olootveshozoola XI* Htsr^ oA md i^pUoi* 
tlen to hmtm mum pxotoina* i i | ft«J|^ iAd* JttL* J12I* 
404»4t7* 
18G 
ll^jooot ^^* ^ ^ Qiibsytf 2t«2» < 19^4)* 'Sho ixJlo of lii:A4 tJa 
pxotoiri«« it* lBJtt&l£2UEaiL8lo» Jll< T2$»T47* 
'^S^ tlttflssKoif F« and ;?oiKio;rf ^* < 19^>• tittx<U«@ <m tb@ mlooxtoo 
omtxoX 02 m«t«1>o3Jl«i Sn eodkvoadli ^gq i j^y^ Ultte&t" ^ 
Tho ha^ioX^lih p3»t«liio ^xla@ ogg laatumt&m* SiSKk* 
181 
,„..,.«.„.,..^ ,.,.««^  (1934)» Ch^iflttl cliaii^s ati«t»g i»3itaac«^osl8f 
Foi3^ liE8akat L.3» ana 3ui?dlit 0».^ Cl9tO)» Hata ©f %«i;t»3P tmrnst end 
^^<»ir ma fiat cK^mt of «dsiit ^i«ii^iM. iitiimtmiiM 
Baolt •^<>« (1964)* las^dt Mpids t A mvime* ^m* BjS^ ^QSf^ i2KL* 
f i s i ta t J* ana t^!ms$ J« (19tl)t "^s ^tJo^ao %m9l& and oaj*l>o-
90Xi ^«^* and MiUot i^*K, C ^ 9 ) * Oio&ato i» l»i@mol2r<3|ii iiXi4 
otitiolo pflotQiAs 0»wim ^ 9 aoiatlAg f xootss In tho 
AmxiOKi oo«lefoftilit ig^ Wflifffflffiffll- iSaSB* JLasllSil* 
liotAbolifli of imoi^io ftota «Kid 9xot«iii of aosEiia. imd 
cHoiaoflitoxlHetdi liouoaflioo daxSjig oo^smosio and oiatnesro* 
18 1 r-% 
C 1973)# ll«t l^i<3^9 ijtrnam^ ^xiag il^«Q»t0fim««ls and 
loll: protoino in ^^&ox&3^Q^ i XiK!iti£lQ»tida m^a Qlt« 
dme^OSAt a»^» (I9tl5» fh® M@^^ of t!i9 f^ial© aasmtcfe b«:t^»-
MsisHm* 4> di4»247» 
m,tt9Tmm9 and 4l»in^op««it«l <Magtt»* Jfll* ilns* 
(^ftoirrtntat 4 ' 4$>472* 
aniiyt A*iu C19^ 5)« ^ p i d ima ^ « i v aoftalmXlitt In Xii«tt«t9<*« 
Inn- Bay> JQJSB* JS* t4f**>60« 
aiiacfusTt i>« (1961)* t&tt JXg<ftttal>«lyy ,ai Sawfllfl* * A«iia«de 
Boyd* BdlnlwiiiStt fp. 115-147* 
18o 
4^* Ml MSUh9 m< 1>« 4^9i« 
naiaoud^ t lf*n,^ B« and Pisi0l» «^t!« Ct979># diaxQOl^d^tim :I^  th« 
In xel^im to 1^ 0 i»itSMim of motatlais* J4|^ MM* 
^^Mkmm^ 0* (1937)* mo(liei3i«Ba «laai.o« o»^  tho Xtooaift <4^ iioto). 
Slffoiwiooo c& ^ o px t^olAo iwtwMa ti» Mseiik i,*;„d^ adU* 
iaautt* Jftfi* iiaittt Jii* 4>44» 
tolno anxlag »irl«aoishodlo of 13i« wif^ .jf||^ fift|ft ItnhiliilM' 
HUMUBimailUtt* Jt5}t 34V344* 
18 
imkm» iriktor Sr* (t975}« Bm^^iti^ ^ ^ vstiMmttm of ttnmm 
pxotoiad wtQ, l i p i ^ ^x&ii0 lAyfiiX P^tpo^L txttisrfostigiitlm 
\olU110n 0* (^84)* Otiorslo&I cltm®»s daflng gsoi4^ <^illS{XS&Il)* 
...,„„,- C t^7)« €&<is{i<iQ2. ^mnm^ -^stnil (psent^  CiaaiSB QS3&)* 
%oxtipiijQ» E« < 1934)* Chi^ doia^  if«iimo@ <m th^ l&ms^ iMxM, ^^oio®>* 
aad pzototas S» tha tiA«i03g^pli of aa^at ato»«t 2.oott«6et 
2200, 
18: 
%o&^n ^«^# ^ ^ B««foi?t* *tm30 <l9t2)« hpp&tmt Q>%Bmm o t 
ti#iiilOTO ia ^ # mood of Ha iastct ,lnlig;^M>a HdHSttU 
XttBxftst S«» .S^bauliaiFat !1« and Bj^atitt f» C1973)* m s l a t i m in 
gm«stxQ|do e/cH® im^r noxeipa eonaititma Qua aflei* 
<93g^ 0iiip@ to t03slii@» SSS^ iM» J^k^ Is* ^ 3 ) 1 53S«»403* 
ajfttftg^iiaaitfl) i ^ x ^ mooa* mssM^ l * i2» 33S*54S« 
ft-s^aowaoia tuxao<9or aaa lato of pfotota s^fa^dfldto la 
^ o sio^d^^ C l^issijypi jsiaisim)* £* il]bS)ija»J i^;^ cslsi3i* JIX(1)> 
l*OT«W# ^•^•f Bo®©3BOQi|it n#^ff i?8«% A,L* aaa aaaaallf a.^ ", Ct9^l>* 
Pxotoia nmmTm0ikt Mi^ tho '^o3iia £^(moI i!oiigcsit, 
IrfOdwlSf •!*§ OfOiiOf Ft A, aad 3»thoii» Or» % <1964)» ^«oo f&t oad 
l^yodgm dHtxiag lani^ iimoxsi^ oiio of H y^uft ^teftSHfllU 
Litdidgt D, oad Bol^gloiat «^ (1949)* Oioa^so ta tho oasliohydiAto 
ftad flit ooatoat o^ liho jaiUMiooa ^dotlot ^ofti:^|lft r1'^ '^ >y|i|i 
mtixm aotsmorjlio«ia» ^nal&X* MS£L» JLl* d9*»l05« 
HaoaaXa;/* 4«B»M« Ct9t4)« Mpid stoxo^o Sa l&o ps»»jiaaa9 «ad 
yo«ag aamt gXsMXk MUHk* M'fcoraoi^  ^te* iSfilU M( 1)* 
18G 
Wstm$ f« <1943)« Wme^ow* «Qo:t«rl onA fanietol^eis in osooi: 
t i ^ db;c3iigoi» l a Xipids ot issilBis iisi3tta» i»«Ili«XHiys* M s l * 
lasmtaa ctoaagee Sa tho late lAn»a of J^Uisllfflet J i M a 
f 
^las9iou« H*, Cvs^tOf 4l,0,t OiovlotOtOX, cma l l s^xoat «?• <lo :i» 
(19§@U Utt^ imo O t^oo mt^m oX irt^ xor tiiitxitivo as €^ 3.^ 1103 
lAssfiflos ooi3ii0liimoo iBoadloemoo* Jn* 2^§» Slsi« g^JE^^SliaSl* 
jg i 91«»104* 
n«llii0W0t ^.E» eaia DwiiMiiP, a#a#a» (I974)* Oslgtii of t»ilialoao la 
i^m»& i&^m& bB o^z^ o^&flBdiB in tho msoziocm oot^i»ci«l)t 
g||tttte»w0» «r»E«f 3o«no»t a«a»E«# ana liovxioGii# P«0« (1916)« licftliatw 
t i m ot glnmm in t^o IIAWIOX^IS^ of ^ o iaosiom ooc^« 
165-160, 
^oiil4i»f ^.E^f 3^ m1>»im<an;lt H«If« &&€ Qtmrmm <r*a» (I97l)« Pfl£iolx)aI 
ll^dd oifioMs and fatty aolds a^ntheslood dazing growth 
and drralo»it«&t of tho Dwtio toaSM ll3ftf?al<?9Ua.»> 
18V 
infi>9«t9 id.*^ f9tdv«noo to tholr via]lttd a© food foap 
of "^o tsmtM^m§ .^.«iaiffi,fi i^a^toy, 1AE«J^« i^it« J^ SiS* 
tm^ t^imx^ km^mm foa^ @@ $M t^a^l 3.liii€ msx^m^ m a 
la gnaospttmatty to ma iju wmtimm)* 1* I««^ @dLs 
Hottlos* i*€«f JTswi Vf^rm^ ^*w Bmn^^^t 0« snaawgaist 0»I»« (1^71)* 
«rx«iiiX09tt and othoy cftftx^ydastttoa In |al>>9Bfliail8 .fflaim£tla* 
MtUffy^ a>i JMft a»^ fltXifftaii^ 'niB.imPi dax!t»g snyintli and 
davoIoptuiBt, aU IiUMfll ISlXiUil* JlP 657«^7$* 
%i«nioiko* w. C1999)» SOSM fti^^ol* of Upid avIalMaiMi In lawioto. 
^ioKi«A:Oi s.t )»ledftiiftrt P« «nd liojtotfik* A«?# (195S)» Upid and 
]^ oigplioiuo iMtAlMJUm daxiafi gxovlh of -too itUcwoxtt 
ir&JlioUt .^t^ * Cl969)« ^ t oont<»t of tho mtaosU ibootlot 
JxpftMlJm i^<««*f*«i auxins Atta* and ^cead pxodaeAicnt* 
18 o 
mxm^mt, mam^ ^^ ^«j«ioi «af«xwo© to ^ # 
(MrnlWSmagl^ ilt) ^ ^ 3 lalkoi!atof^« iidaHkSU2iS& ^ t t * 
ttor^o^tifiii of ^ 3 aomaisa miQ. I l l # t tosmo of adiat 
0^i»^l30» t?,a» < I9t56^ )# Sfeo 299tal}0Xio offoefto of tho cors!^ 0 
0»Pi 0»i«»Mi* <f9i4>» ^ o tuflumoo of imityitiaiPkl and tioxomal 
fftcrloars » thi> ^ « i i i l x 7 of D&t tio^* laooa ana owxion 
of tlie l)lovf3L *^j^ gUUSl|ft jausSUft* i.* J^Htflll I^bk^ iaiSQk* JI2^ 
1 0 X 1 9 . 
l^&QwmmmiAt S^% anil liiUiioMff C«M» <1959)* Tim aoiattiig fltiii 
P«l«lf iaf«a« (1971)* :Pxot«lii flinthoiie duxtog tnsotfl davttlopjsMiit* 
iflUMldUlUlilJi* Jt 99f^27* 
INmiov* II* md JTaalOYoiAi *^ (1977>» l^wtmxk OQ^efiim of aoi^iiitoes^ 
CJittlljaaan)* JBIC2)» i i i»i i4* 
180 
finxififef 0*ll*t Bat Si A, C1970}« Coimm el.#6tx«|iho»etio pz^os^xtleo 
t3ii^% V*K«E* m# Hmf^ rt H«K. (I97t}« Psot^ia eaad tm& @£alno 
mS3mi$ E«C» Ct93B)» ai«ii<ia <IIOIQSO9 In demll^^mktm MsUM* 
* Bi!B» s^» ?, C1967)* ^oatTitjuticn a l*«rttt(&i as m ^ d*ac!ti«n Sa 
ooopoMTt fitttsiu i^lwtilici *^ Jon* laM^ Ma0k* Mxm» 
lAOy R*?» (1972)* Ww mfj^tm in th« x»pxoati«biva «y«taa asid 
19'^  v.; 
add c«t©5t SttrSng a3La|®«fit «ma aossRi iimolfs^m^ of 
l&n laonfl^f ifatAi^ fi ,j^y|c^tft» 14^  fefiijgji, ttort^ H^* J^i 
i.*2* MS» JUSyl* laiESl* JS^ 3»9* 
DxitOf o» (19^?)* 5?«^mloao Saa th© licay flt^6 of -feho gl2ls«ofa» 
eootant of fat liod^ aadiig tiio z9pB>daomns <^olo of 
irliripiiToao oo^VQii«iii Iffftr i^^ f^  jfiSHlSai* ISk^ LM JL» i n * 
n^mxmwt E» (19^)» BAosiOI.9i{i!i^  psotoiao and ]fo]]c foxnB%l«ti tn 
J^t t«71kt«82. 
Sdmoiaov^ k«Q* (1957)* MothoAa M wmaolocf (3aitod 1i^  
s»^» 0^oyi«lc and S«0« iCa^ Xan) Tol« ZlZg i^ , 6ao« 
3i«t«if« M» LotwttA Toim^ and H)o«o^y tniT (t9^>* tso^olii 
ooiomtxttti^ in tho hftoaOH^ Bipli of 13ia Uatm ssUDc^ od 
19 
pxot^bi aasiii0 tiis aii«^9pflii»t <if <^Q l* a^rti>3iifiitft^  
netoaoxs^oaiA #f 1iki« taowfl^t g^ *^ .llliiii JSIfilfift* MsSiSSk 
folWf 3,s* ana SMnptjT* X,&« Cl979>« ^pit}i««l8 «»d toviovor ot 
hwMsiol^vii 9Wt«tn8 a»ili}@ 1ilt« wtpto&^^l'm o^«ilo of 
19 A f 
zdtti^d ^t 1^9 ft^^f «Hini fyoit £1^ (j^ ysnajQaiaaft miyi«)i 
%«%&3. lipids and »6ij03r ISi^ld ftaetlmo* iiia. |Sf!^ «ifPl^ -
Te03ea !m^i)mi» ?» oud !£isizi» T» l ^ (1973)» <^ tho a1i9csic» of 
«?ll|.siiiim9!&f 4f#i;** and JmxmM^ 4* (S^?)* i^t&atimo deo 3.l^ idd& 
\4alk®7f t*E*t IIiU» l^ « and B%i3L«f« B« <t970)« feeding noli'^t^ 
Mi^xatim and lipid Had f^txtK^ydxiit* eontoat of tlio 
aMdUi dtacxt I9«tt9il daiiiig adult d«ir»10i^ <a9cr6 i^iSSsX^&aiSOXSBk 
^•Xoftt s^ »T» (t96l>ft Mt oont«it cbongea in alfiSAtinis daocxl 
•MHMMMBI- MIMMI V «MUk* Ml* 
)««tti«ttxt Jr«!i«# liibicMwiJiannftoftg is, Ci9?l)» ^sot«to tumovvip 
md pxet«la tKjni^ waia followiiig aotimxiy^iwl} injtcrtiai 
S8 a function 9f ««« in flroagniilZi litlWilffliHir* i* 
IB KJ 
• , •„ , . . , • ,(t96t>« Bi<ft^^g,M,,.ft^i^m„ffl^,„«liim<^,i^te 
lioiitfi in iao9«l t»^ l)e^« JHO^* JIttSlI* JfiSiiU SftlN J2< 
Xoan^hittt* (lcit«ii#i aaA RKMi^ ua £tiigUm Cl9t4)« «lto%aiis^tlan 
it49-n«o. 
ildkfi £• JlSL* ift^ 7(V75« 
194 
* Hot eQii0t0.t«a In eti0ja»%m 
Mi?m;^?^?TO§ 
m^mmx *mim i. 4m lu^m s wfXL mix iMimm im^m) 
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joatmmx tAB&B • z, JUOUfftssods^ LS • fcf ^ wm %Msm 
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64.041 67.412 65.^^5 70.645 7^425 91.616 111.9S92.133 SI.375 94.750 103.ie5lOS»37 ^ . 9 1 2 
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mm («e) 12.8I 11.19 15.6I 26.62 35.24 ^ .37 55,64 a .91 33.03 36.29 44.as 33.39 22.88 
mfwtmi: ^AMM 4» 4-^ XS^AS m'^m % wim »aD«Hm c^BOPts^tes 
4CII cmim) 
mm 1 2 3 4 5 ^ 7 8 9 1 0 
t .0181 . 0 ^ 5 •0382 .0331 •03® .©JSI •0^? 
2 .0210 *0125 •OiaS *030S ^03^ •0344 * 0 2 ^ 
3 •013S ^0214 •0234 •OaS •03S0 •0407 . 0 ^ 6 
4 -0222 .OaaS •OaS^ •0312 •0303 •0334 ^044^ 
5 -0113 .OaOO •0231^ *0313 . ( ^ 7 .032S •0432 
€ •0235 .0137 .0IK!E§ •0352 •03B^ -04-^ .0424 
7 .0125 .0192 . O i a •0303 .0431 .0^f3 . 0 1 ^ 
S .0144 .0117 .025S .0353 .Of?1 . 0 ^ 1 .0418 
9 . 0 ^ .0147 .02r? •03S2 . 0 3 ^ ,0345 . 0 ^ 0 
10 .oses •oiao .Oisaf .0377 .03^ .O307 . 04^ 
mm im) -oifis .0174 •0236 .0351 .03157 .03514 .039^ 
— — — I — — M W i j iwi <i — IIII II I • mmmmmmm i iiiiiiiimnliim wiiiii • niiiiiiwinnim imi uiiii i ii, iiiiuimiiii mil in • in i minwiiiriiiiniiiiMiiiii wmiiiiniiiwiiiwi iiiiiiiniiiiii»r»n i m inimniiiin i iiim imi imw 
1 •021« .03113 .0294 .0355 •0406 i^ 0401 .OgSl .C^58 . 0 5 ^ .0526 .0554 
2 .0195 .0232 .0aS5 .0350 .0531 •0425 .0530 .04C8 .0502 .©573 •0519 
3 .0243 . 0 3 % . 0 ^ 1 .0363 .0496 .03?5 .0497 . 0 ^ 5 .0650 . 0 ^ 7 .0460 
4 .035^9 .0222 .0255 .0355 .0474 . 0 ^ 8 .OS33 .0635 •0537 .0507 .0532 
5 •OaS .0222 .0212 .0340 .041^ •04S0 .0500 .C^Sl .OSfT .©4^ .0461 
6 .0211 .0316 •0310 .0411 .0451 .0535 .OS54 . 0 5 ^ .0^51 .05^^ .0514 
7 .0l63 0,aQ8 .0300 .0401 *0474 .0438 .0475 .04% .0550 .04SS *051S 
8 •©«» .0305 .0314 .0431 .0500 . 0 4 ^ .0497 .0449 .0550 .0452 .0543 
9 .0307 .0200 .0229 ^04^ .047a .0480 . 0 ^ .0545 ^mm .0452 .0513 
10 .0146 .0243 .0221 .0408 . 0 ^ 5 . 0 ^ 3 .0445 .0530 .0659 .0525 .OS*^ 
mm (a») . O ^ l l .02151 .02659 .03^39 .048PI3 .0457 .OSSO .05423 .0^77 .05575 .05791 
ASft^mj. ^MMM ^ % fOfAi, Tmfswm ccmim^Mtm ^ mmB 
&m CMis) 
1 ©•O#20 O.OJO© ©•045© 0.0400 0.0521 0.0^»> 0.0521 0.0510 0»05r2 0*05S6 0*0606 0.0555 0*0630 
2 0*0^© 0»0M0 0.0520 0.0560 ©•OSC^  0.0*86 ^Wm 0.0642 0.0642 0 .0f^ 0.0Slt O^OiiO ^06lO 
5 0.0640 0.0410 t^mm 0WO47O ^0T42 0*05^0 0.0644 0.0606 ©.05Tf C^0S42 0 . 0 9 ^ 0 . 0 5 0 0.0514 
4 010540 0.0410 t^a650 0.0590 IK.05!^ %mm 0.0566 0.0514 Q^m^2 0 . 0 6 ^ 0 . 0 ! ^ 0bO5l6 0.0696 
5 0.0850 0.0640 0.0510 0.0150 0.0655 0.«f15 0.0682 0.^5© 0.0642 C 0^6©6 0.0615 0.061^ 0.015^ 
6 0.0610 0.0990 0.0>tO O^ OIOO 0»0642 0.0620 0^0514 0.<^f1 0.04aB 0.0511 0.0602 0.0531 O.OOtI 
1 0.0450 0.0410 0 . 0 6 ^ (^0410 0.0551 0.0444 0.050© ^0600 0,0452 0 . ^ 4 1 0.0162 0.©5« 0.0540 
8 0*04^ ©•0400 0 . 0 ^ ^ 0.0520 0.0511 0 . 0 4 ^ 0.0122 0.0451 0*^14 0.0422 0 . 0 5 ^ 0.0409 0.0482 
t 0.04'm 0*0590 ^ 0 0 0 0,0510 0.0412 0.0524 «^06<^ 0.0|85 0.0642 0.0601 0.<^l6 0.0116 O»<^ 0O 
10 0.0400 0.062© 0.0460 0.0410 0.0405 ©.0555 eu0415 0.0415 0.0590 0 . 0 5 ^ 0.0641 0.0610 0*0^90 
11 0.0440 ©•0540 0 . 0 5 ^ 0.04S5 0.0500 0.055© 0.0415 0.0412 0.<m5 O.O^t 0.0628 0.0558 m0565 
12 0,(mo 0^0410 0.0590 0.051© C^05l4 0.0546 0.0600 0.0416 0.0555 0*0591 0.0416 0.0564 0.0500 
mm (sig) 0.0540 0.0521 0.0554 0.050© 0 . 0 4 ^ 0.055© 0.054© 0.0558 0.05g> 0.0554 0.0^F0 0.9585 0.0515 
wmm^ 
1 0.0590 0.0440 0.0540 0.0525 0 . 0 ^ 2 0.0456 0.051© 0.0591 0.0^16 0.0560 0.0536 0.0592 0.0269 
2 0.041© 0.0450 0.0650 0.0448 0.0518 0.0621 0.04'B 0.0515 0 * 0 1 ^ 0.0552 0 . 0 ^ 6 0.0591 0.0551 
5 0.0580 0 . 0 5 ^ 0.0680 0.0601 0.0411 ©.©41© 0.069© 0.0605 0.0555 0.0590 0.0606 O.O616 0.0601 
4 0.060© ©.0510 0.0550 0.0198 O.O6II 0.0521 0.0685 0.0544 0*0569 0.0601 0.0i»5 0.0591 0.0600 
5 0.04'm 0.0500 0 . 0 ^ 0 0.0150 0.011^ 0.0688 0 . 0 ! ^ ©.oe^m 0.0508 0.0518 0.0142 0.0610 0.0140 
i 0.©6©0 0.06580 0.0600 0.0514 O.C^a 0.0151 0 . 0 ^ 4 O.O^m 0*{^50 0 . 0 6 ^ 0 . 0 1 ^ 0.0952 0.0604 
1 0.0!^0 0.0480 0.0500 1^0551 0 . 0 5 ^ 0.0441 0.061^ 0.O441 0 . 0 ^ 1 0.tH25 0.0616 0.0345 0.0594 
8 0.0600 0 . 0 5 ^ 0.0620 <^05^55 0,0411 0 . 0 ^ 3 0.0551 0.<B1S 0 . 0 4 ^ 0.0491 0.0115 0.0425 0.0468 
9 0.0510 0.0500 0.041© 0*0155 0.0525 0.<^46 0 . ^ 5 0 0.f^J5 O.Wr2 0.01^5 0.0581 0.0651 0.0515 
10 0.0560 ©.©!»» 0.0550 0.<H16 0.0184 0.<^25 0.0805 0.0964 0.092© 0.052fr O.O505 0.0115 <^0825 
11 0,0400 0.0560 0 . 0 » 0 0.0185 0.0822 0.0555 0.0106 0.0161 0.<aoe 0.0905 0.0615 0.0115 O.CH59 
12 0.0;>30 0.0480 0.058© 0 . © : ^ O^mm 0.0615 0 . 0 1 ^ O.<»01 0.0641 O^mm 0.0158 0.0155 0 . ^ 4 0 
15 0*0610 e^06l0 0.041^ 0.0555 0 . ( ^ 4 0.090© 0.^6© O.C^JO 0 . 0 6 ^ 0 . 0 8 ^ <^06^ 0 . ^ 9 1 0 .0^6 
14 0.0560 0 . 0 6 ^ 0.OHO 0.0485 C^^ai 0.0916 0 . 0 ^ 5 0*0^55 C^^62 %imt 0.0139 0.0880 O.OWO 
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. 0 0 ^ 5 
mm im) .00167 .00105 .00190 .00193 .00173 .00167 .oowi 
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.00180 
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.00096 
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mm fag) .00091 •00157 .00170 .00341 .(KI270 .00221 •«>215 ^00184 •0013T 
mfmmx tm^ 8» nmjf nms • VBB/W^ mm wntm^ 
^ A ^ t t . ' t r d U o • • • • - - . - — .• , .~. -.~....| - -|.| - !•• • ri[ I •• [ I I I - I l l . i: 1,1 
1 . •00105 •00125 •00157 •<K>1tB •<^100 .0009? .00083 •(KKSao *0fX)99 •00057 •00097 .00110 .«5095 
2, .00-^8 .00109 .00142 .00CMD5 .OOWS .00127 .OOOIB . 0 0 0 ^ •0«>75 ,00^$ .OOta) .00109 .00091 
5. .00062 *mim .00155 .C^05 .00142 . m ^ 5 •«)'»7 .CXSIIS . IKI IH .00064 .(^110 .00096 .00080 
4. .OOloa .O013S .00142 •00155 .00175 .00071 .0005® •«X)74 .00*5t .OOC^ .<H3157 •Oetl5 .00115 
5. .0013^ .00151 .00155 .00177 .00112 .Q0«JS .Cm075 .^ XSaS .<KM>75 .0^66 . ^ ^ 5 .(^11© . 0 ( ^ 5 
e . .00074 .00152 .00142 .W121 .00155 . 0 1 ^ ^ .00113 .00125 .OOlIt .00084 .01094 •00090 .0O1f& 
7. .00165 .00016 »001I0 .001^1 .(K>155 .00115 .00142 *mom .00066 .00^8 .00«5 .00096 . 0 ^ 0 2 
8» .0012* .00102 .00095 .00»5 .00112 . 0 0 0 ^ .OOC^ .(K^QO .1^560 .OOC t^ .00086 .00183 .00111 
9 . . 0 0 1 ^ .00075 .00139 .1^110 .00007 .00075 .«00a4 .0^110 .00107 .OOOSS . 0 0 ( ^ .00t98 #00110 
10. .00115 .0012S .00151 .^165 .00064 .0CKJ95 jm\m .00«J2 .00052 *W&m . 00«0 .C»109 .00126 
mm{y»^) .00121 .OOtIO .(^151 .0014t .00119 .00096 .CK)095 .00095 . 0 0 0 ^ .00075 *mi^3 .0012* .Q0«5 
1 . .00099 .O009S .0©tl5 .00075 .00115 .00149 .00120 *mim .0008? .00115 .00086 .00105 .01X^78 
t . .00155 .OOtif .00075 . 0 0 1 ^ .00152 •flOlO? J^^n .?WJQ5 ^m&S^ . 0 0 1 ^ »00'^7 .00094 .00090 
5. .00100 .00121 .00082 .00111 .0010) .00146 .00145 .<K^48 .C»115 . 00^1 . 0 0 1 ^ .00067 .00107 
4. .0001^ .00152 .OOC^ .<K)0a6 .00121 .00165 .00125 •(KJO^ .00077 .00069 .00140 .00072 .00050 
5* . 000^ .00005 .00075 .00114 .C^lSO .00122 .00155 .CK^ KM) . « ^ 8 1 •OO^m •IX>154 .00109 .00092 
6 . .00109 •0012B .00*50 .00'K39 .<KI1^ .00117 .00158 *€H51^ .CKS072 . ^ 1 # »m%iB .<^088 .(XK^S 
7. .<KJ075 .001:^ .0CK)71 .<K>101 .00155 .00121 .00150 .^112 .00121 .00(^4 .00150 .00010 .00084 
8. .00095 .00009 .00140 .00117 .00122 . 0 0 1 ^ *^159 .00^6 .00094 .cm-KJa .0012* .00105 .<^051 
9 . .00090 .00092 .0O«)6 .0€K)78 .00129 .<K>112 .00154 •CKJ072 .{KJ-^S .00098 .00155 .00094 .00082 
^ » .00080 .00104 .00086 .00080 .00144 .00157 .^142 .<X>117 «Cmi21 .00077 .00142 •00080 . 0 0 0 ^ 
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